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PERREAUX’S MICROMETER MACHINE, 

The elegant little apparatus which is shown in the 
accompanying cut, about one-half the natural size, 
is designed for ruling micrometer scales, and per- 
mits of dividing the millimeter into 1,500 parts. . 

The machine, which is automatic, is actuated by 
a clockwork movement through the intermedium of 
very fine silk threads. An endless screw, that en- 
gages with a wheel, movesa fly wheel carrying four 
vanes, which, when the velocity of the wheel reaches 
its maximum, spread out through centrifugal force 
and offer a resistance to the air, and thus cause the 
apparatus to run with regularity. Motion is trans- 
mitted to the horizontal axle by two. bevel wheels, 
one of them belonging to the axle of the endless 
screw, and the other- to the intermediate driving 
axle,. which latter carries to the right a very small 
pulley, that communicates aslow motion by means 
ofacord to the upper Criving axle. To the left 
of the latter there isa slot arrangement that per- 
forms the part of an eccentric, permits of increasing 
or diminishing the travel, and produces a backward 
and forward motion in a connecting rod articulated 
with the slot. The latter, through a click, causes’ 
the large ratchet wheel to revolve by fractions, thus 
bringing about arevolution in the endless screw 
corresponding to the spacing required in the scale. 

The pitch of the screw that moves the carriage by 
means of anut is one-tenth of a millimeter. The 
ratchet wheel has a periphery of 30 centimeters, di- 
vided into 300 teeth of 1 millimeter, which gives 3 
meters of periphery, or 3,000 teeth for each milli- 
meter of its travel. 

By means of the slot above mentioned, which may 
be varied and regulated at will, this wheel may be 
caused to revolve by as many teeth as may be re- 
quired, say 2 teeth for z455, 15 for x35, 20 forzdy, 
30 for aby. 

Tn the center of the table of the apparatus there is 
a carriage which carries a plate of glass fixed by two 


grazing the surface of the glass, makes a line cor- 
responding to the ideal, while by carrying the cen-, 
ter of gravity more and more toward the diamond, 
thelines become stronger and stronger. In mea- 
sure as this counterpoise acts upon the diamond, the 
‘lines must, therefore, be further apart. 

The machine is also provided with what is termed 
a ‘‘counter,” which is designed to regulate (1) the 
length of the tenth divisions; (2) of the ordinary 
lines; (8) of the fifth divisions; and, finally, to ren- 
der the reading of the lines in the microscope as 
easy asin ordinary measurements. 

In order to obtain very perfect results with this 
apparatus, it is necessary to guard it against the 
very feeblest vibrations from the exterior, such as 
those resulting from the passage of carriages, etc. 
For this reason it should be used only at certain 
hours of the night, when all is quiet.—ZLa Nature. 
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GIFFARD’S ICE AND COLD AIR. MACHINE. 

Among the systems that have been devised for 
the production of ice and cold air, one of the sim- 
plest is that of Mr. P. Giffard, which employs abso- 
lutely nothing but air and water, to the exclusion 
of all those inconvenient and dangerous chemical 
products that are used in other systems. The appa- 
ratus which is shown in the accompanying cut is 
based upon the principle of compression and expan- 
sion of air. It consists of two cylinders in which 
move pistons actuated by any sort of motor that 
may be preferred. One of these cylinders. called 
the compressor, compresses the air and forces it 
into the reservoir shown to the left in the figure. 
This reservoir is in two parts, one bolted to the 
other, the lower one being tubular, and its system 
of tube being surrounded by cold water, as is the 
compressing cylinder. The air, compressed to two 
or three atmospheres, is heated by the compression, 
according to a well known Jaw. The disengaged 
heat is absorbed by the cold water, and the air, car- 
springs. The tracer, which is placed above this, car- ried under pressure to the second cylinder (called 
ries a diamond set into a copper rod, which rises or aaa Bib AAA AH the expansion cylinder), restores, on dilating, the 
falls according to the motionof the machine. When PERREAUX’S MICROMETRIC MACHINE. work due to compression, and produces an extreme 
this rod is lifted by.a second eccentric located in the : lowering of the temperature. Cold air is thus ob- 
center of the upper shaft, the ratchet wheel revolves and | corresponds in length and depth to the distances traversed. | tained at a temperature varying with the applications that 
causes the carriage to move forward; and when the wheel | In order to obtain such marks of varying depth, a counter- | are to be made of it, and which may reach 60 degrees below 
ceases to revolve, the diamond at once falls with extreme | poise, capable of approaching or receding from the rod sup-|zero. Such is the machine in general. As for details of con- 
precision on the glass, and traces thereon a groove which | porting the diamond, balances the latter, and, so to speak, | struction, we may note, among the improvements devised by 
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GIFFARD’s IMPROVED ICE AND COLD AIR MACHINE. 
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Mr. Giffard, the application of pistons of a special kind 
which are extremely solid, which work very smoothly, and 
which are absolutely hermetical.. The cold air produced 
by this machine is utilized directly, thus obviating all those 
complications that are met- with in ordinary systems. In 
the manufacture of ice and the freezing of carafes, this air is 
sent into a brick chamber containing the water, etc., to be 
frozen. 

The No. 8 size of these apparatus, which requires an 18 
horse power and burns 360 kilogrammes of coal in ten hours, 
produces in this space of time at least 1,000 kilogrammes of 
ice. The ice, then, costs about one ceutime per kilo- 
gramme, with coal at 30 francs perton. This price may be re- 
duced one-half, since there are steam engines that do not burn 
more than one kilogramme of coal per horse and per hour. 
This same size of machine furnishes 650 cubic meters 
per hour of cold air at a temperature of 0 degree. The pro- 
duction of ice is still more economical with more powerful 
apparatus than type No. 3; and if a hydraulic motor be 
employed, the cost will become almost insignificant. .More- 
over, the ice being produced at excessively low temperatures, 
acquires great hardness, and a frigoric power much greater 
than that obtained with other systems.—Chronique Indus. 
trielle, 

i 
_ FEVER CAUSED BY LEMONADE. 

A remarkable outbreak of enteric fever occurred in 
Evesham, England, last summer. Fifty-one households 
were invaded with sixty-eight cases, forty-six of the patients 
falling ill during the fortnight ending August 8. The houses 
in which the patients lived were in many instances several 
miles apart, their sanitary circumstances varied widely, 


sewers and water supply were entirely different, and the} 


milk supply was derived from several independent sources, 

Under these conditions it was no easy matter for the 
health officers to discover the source of the epidemic. It 
was elicited however, that all the patients attacked before 
August 8 had attended Evesham regatta, and that they had 
all been present in one particular meadow. Further inves- 
tigation developed the fact that thirty-two of the forty-six 
had certainly, and eleven had most probably, partaken of 
refreshments at a certain stall. Tle other three were in 
doubt. In one instance two of a party of three drank 
lemonade, while the third took nothing; the two had the 
fever, the other escaped. The water used in the refresh- 
ment stalls had been drawn from a well near the meadow, 
the water of which was found to be so contaminated that 
it was at once closed; the belief of the health officer being 
that this polluted well had been the immediate source of the 
epidemic. 

Two very obvious inferences may be drawn from this oc- 
currence. One is the propriety of carrying refreshments 
from home when going on a day’s pleasure seeking; the 
other, the necessity of more critica: supervision of the water 
supplies of pleasure resorts. This should cover not only 
the water used for drinking or in the preparation of bev- 
erages, buttlso that used in making ice cream and water 
ices, and in washing drinking vessels and the like. The ice 
used in beverages is a further source of peril, since the ponds 
from which it is cut are—as the Newport inquiry demon- 
strated—too frequently foul, if not infected. The theory 
that water in freezing clears itself of noxious germs has 
been shown by careful trial to be untrue. 
water yields impure ice, no matter how slowly the freezing 
is accomplished. 

nn a ee 
Face Powders. 

It is necessary to raise a warning cry against. most mis- 
chievous statement which has recently been circulated, and 
has already done harm, to the effect that ‘‘arsenic in small 
doses is good for the complexion.” It is not difficult to im- 
agine the risks women will incur to preserve or improve 
their ‘‘ good looks.” ‘No more ingenious device for recom- 
mending a drug can be hit upon than that which theauthors 
of this most baneful prescription of ‘‘arsenic for the com- 


Contaminated ‘ 


plexion” have adopted. Suffice it to recall the fact that for | 


many years past chemists and sanitarians have been Jabor- 
ing to discover means of eliminating the arsenical salts from 
the coloring matter of wall papers, and certain dyes. once 
largely used for certain articles of clothing. It is most un- 
fortunate that this hopelessly antagonistic recommendation 
of arsenic to improve the complexion should have found its 
way into print. Those who employ the drug as advised— 
and there are many either already using it or contemplating 
the rash act—will do so at their peril. So far as they are 
able, however, it will be the duty of medical nien to warn 
the public against this pernicious practice, which is only too 
likely to be carried on secretly. It ig not withont reason 
that we speak thus pointedly, and urge practitioners to be 
on the gud vive in anomalous or obscure cases. —Lancet. 


+--+ -~<e - 
Telephone Statistics. 

It is stated that there are 12,825 subscribers in Boston, 
4,060 in New York, 2,422 in Paris, 1,600 in London, 600 in 
Vienna, and 581 in Berlin. It is estimated that there are 
upward of 100,000 in the whole of the United States, cer- 
tain small towns, with a population less than 1,000, having 
30 to 50 subscribers. Consequently, in these latter places, 
there is a telephone to every 20 inhabitants; while in Zurich 
it is 1 to 200; in New York, 1 to 500; Brussels, 1 to 800; 
Paris, 1 to 1,000; Berlin, 1 to 2,000;.London; 1 to 8,000; 
and St. Petersburg, 1 to 4,000. 
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[January 27, 1833. 
_ SHELLAC FOR IMITATIONS OF HORN, IvoRY; ETC, 
The employment of shellac for the manufacture of various 
useful articles is now very extensive. Among the most curi- 
ous applications of this gum are its combinations with 
woody and fibrous substances, under pressure, in moulds, 
whereby ornamental and other forms of articles may ‘be 
cheaply produced. Thé: composition fills the mould with 
great sharpness, and the most rich and elaborate designs cost 
no more for their production than plain or commonplace 
pieces, except in the first cost of the mould. It is of course 
more expensive to design and carve a mould that shall yield 


_jan_article that is attractive to the eye by reason of its artistic 


qualities. But the improved goods thus wrought will sell 
more readily at higher prices than the ordinary styles. 

It may be of interest if we present here some of the well 
known processes for producing shellac goods. These pro- 
cesses are now free to the public, the patents thereon having 
long ago expired. The Peck mixture, of 1854, by which the 
beautiful daguerreotype cases were made, also buttons, 
handles, etc., was composed of gum shellac and woody fibers, 
or other suitable fibrous material, dyed to the color that 
might be required, and ground with the shellac and between 
hot rollers, so as to be converted into a mass which, when 
heated, became plastic, so that it could be pressed into a 
mould or bet ween dies and made to take the form that might 
be imparted to it by such dies. 

John Smith's composition (of 1860) was for the manufac- 
ture of buttons and other dress fastenings, the object of the 
i patentee being to attain greater tenacity density, lightness, 
| and delicacy of tintin coloring. He.states that he takes one 
pound of shellac, dissolves it by heat on a flat iron slab, and 
then mixes with it an equal quantity, by bulk, of ebony 
dust, or other wood dust; that he then introduces coloring 
matter and amalgamates the ingredients until the mass ap- 
pears thoroughly homogeneous in its nature throughout. 
These components having been well mixed upon a slab or 
stone while the lac is ina plastic state and under heat, the 
Composition is then to be placed in sufficient quantities in 
dies of any description prepared and designed for the form 
of the article to be produced. He suggests that in cases 
in which it may be desirable that the composition should pos- 
sess greater density of material, such density may be obtain- 
ed by the addition of mineral substances, the proportions of - 
which must be governed by the requirements of the case, and 
when greater tenacity may be desired, that quality may also 
be obtained by the admixture of a due proportion of vege- 
table fiber other than wood dust, as, for instance, the shear- 
ings of cottons, velveteens, or hemp, flax, or other such like 
materials. 

In 1857 Charles Westendarp, Jr., succeeded in manufac- 
turing a material which was intended to imitate ivory; bone, 
thorn, coral, or other similar substances, natural or artificial; 
he said it might be used in preference to ivory on account of 
cheapness and adaptability for billiard balls, knobs, finger 
plates, piano forte keys, rulers, paper knives, etc. He states 
that he takes any certain quantity of small particles of ivory, 
bone, wood, glass, cotton, wool, or other similar articles, — 
either in a coarse or fine powder or in shavings, according to 
the imitation intended, and combines them, or any of them, 
or all of them, or as many of them, as he sees fit, according 
to the purpose required, with gums or other resinous materi- 
als—such as gum copal, gum shellac, resin, wax, or other 
glutinous or resinous materials—also using which of the said 
gums he sees fit for the purpose the materials are required 
for, either the whole of the said gums or part or any of 
them. 

In 1870 W. M. Welling obtained an American patent for 
an imitation of horn. In manufacturing it he uses shellac 
and vegetable or animal fiber, mixed together by well known 
means—taking ‘‘ about one part, by weight, of shellac to 
one-half part, by weight, of cotton, wool, or other animal or 
vegetable fiber.” He finds tbat it is best to mix the ingre- 
dients together in a dry state, the fiber being in short pieces, 
or in the form of flock, and according to the fineness of the 
fiber and the extent to which they are ground together, so 
the materials formed from such a composition wili be more 
or less mottled in appearance similar to horn, and various 
colors may be produced by the color previously given to the 
Different pigments may be mixed in the 
composition to give the desired color or to impart more or 
less weight as desired. The chief characteristic of the com- 
position is its great strength. The U. 8. Circuit Court of 
New Jersey, Judge Nixon presiding, has lately adjudged the 
Welling patent. to be invalid, and therefore free to the public, 
on the ground that the subject matter of the patent was old and 
well known to the public, long prior to the alleged invention of 
Welling. The court holds that the specification of the alleged 
invention of Welling does not describe such an advance in 
the art as should exist to sustain a patent. The patentee 
selected certain well known materials and combined them in 
proportions that were within the range of the common know: 
ledge of the art. Such aselection did not, in the absence 
of a new result, involve invention, and could not properly 
be made the subject of a patent. 

re 

Av the Massachusetts Institute of fTachacloky an alterna- 
tive course in physics has been established for the benefit of 
students wishing to enter upon any of the branches of -elec- 
‘trical engineering, such as the practical application of elec 


5ge4 | tricity to land and submarine telegraphy, the telephone, 


electric’ lighting, and the electrical transmission of power. 
Prof. Charles -R. Cross will have the charge of this new 
department, 
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ASPECTS OF THE PLANETS FOR FEBRUARY. 
VENUS 


is morning star, and stands first on the February list, not 
only because she crowns “‘the smiling morn with her bright 
circlet,” but also for the incidents she contributes to divér- 
sify the planetary history of the month. On the 16th, at 
2 o’clock in the morning, she reaches her greatest western 
elongation. She is then 46° 52’ west of the sun, and, bound 
to him by an invisible chain, can go no farther. The inner 
or inferior planets move in this way, oscillating in straight 
lines east and west of the sun. 
these movements, especially in the case of Venus. 


point from which to commence observation, apd can réadily 
follow the planet’s path until in September she reaches supe- 
rior conjunction with the sun, and is hidden from view in 
his radiant beams. Half of her synodic period is com- 
pleted, as well as her role of morning star. She then passes 
to the sun’s eastern side, becomes evening star, and repeats 
the same phases in reversed order until she again reaches 
inferior conjunction. Her whole course is then completed, 
that is, as she appears to move when viewed from the 
earth, and she begins over again her unswerving routine 
among the stars. Thus, on the 6th of December, Venus 
passed between the earth and the sun, the passage being 
witnessed by millions of observers. Since that time, she 


4 soe : if 
has heen moving westward from the sun, rising earlier every 


moraing, passing her period of greatest brilliancy, and 
turning, like the new moon, more of her illumined face 
toward the earth. 

On the 16th, a change occurs. She reaches her extreme 
westera limit, ceases her retrograde or backward motion, 
and becomes stationary for a time, as she is traveling 
directly from us. She then takes on her direct motion, 
making her way back toward the sun. Observers who 
watch her course will see that from inferior conjunction to 
western elongation she rises earlier every morning, and 
moves with rapid pace. After elongation, she rises later 
every mourning, and moves more slowly, until, at superior 
conjunction, she rises and sets with the sun. 


Seen in the telescope, Venus retains the crescent form : 


until elongation, when she takes on the beautiful phase of a 
half-moon. After that, she appears in gibbous form until 
superior conjunction, when her whole disk is illumined like 
the full moon. She would then be a glorious object in our 
sky, but she dwindles to small proportions on account of 
her great distance. ¥or she is one hundred and sixty million 
miles away, instead of twenty-five million miles, her least 
listance, and her apparent diameter is 10” instead of 64". 

On the 20th, at 5 o'clock in the morning, Venus is in con- 
junction with the small star, Pi Sagittarii, passing 1° 80’ 
north. The right ascension of Venus on the 1st is 17h. 
49 m., her declination is 19° 10’ south, her diameter is 29:8’, 
and ber place is in Sagittarius. 

Venus rises about eight minutes after 4 o’clock in the 
morning; -at the end of the month she rises at a quarter 
after 4 o’clock. 

MARS 


fis morning star, and gets up a small incident to enliven his 
monotonous way. He is in conjunction with swift footed 
Mercury on the 13th, at 6 o’clock in the morning, being 4° 
23’ south. The conjunction ranks among invisible phe- 
nomena, both planets being too near the sun to be seen. 
But none the less surely does it take place, for in the risings 


and settings, the mectings and partings of the planets, there | 


fs no change, no shadow of a turning from the accurate cal- 
culations that astronomers are able to make for years ahead. 

The right ascension of Mars is 20 h, 4 m., his declination is 
21° 21' south, and his place is in Capricornus, 

Mars rises now about half past 6 o’clock in the morning; 
at the end of the month he rises a few minutes hefore 6 
o’clock, 

URANUS 

is morning star, and is fast approaching the point where he 
is in the most favorable condition for being seen with the 
naked eye. He is on the border land between Leo and 
Virgo. Those who have small telescopes will easily pick 
him up by sweeping the sky in the vicinity, for he will 
show a pale sea green disk as soon as he comes into tbe field 
of vision, entirely different from the twinkling points 
around him. Denebola is the nearest bright star in his 
vicinity, several degrees north, 

The right ascension of -Uranus is 11 h, 84 m., his declina- 
tion is 8° 85’ north, his diameter is 38" 

Uranus rises about half past 8 o’clock in the evening; 
at. the end of the month he rises about a quarter before 7 
o'clock. 

MERCURY 


fs evening star until the 5th, and morning star the rest of the 
month. On the 5th, at 6 o’clock in the evening, he is in 
inferior conjunction, passing between the earth and sun. 
If he were then at or near one of his nodes, he would make 
a transit precisely as Venus did on the 6th of December. 
As he will not reach.his descending node until twenty-three 
days later, he will pass above the sun and the passage will 
be invisible. Mercury will not make a transit until the 9th 
of May, 1891. Transits of Mercury, though much more fre- | 
quent, are considered of far less importance than those of 
Venus. Mercury looks.much smaller than his fair neigh: 
bor as he makes his wy over the sun’s face, and can never 
be seen with the naked eye in transit. After inferior con- 
junction, Mercury passes to the sun’s western side, and be- 


It is easy to keep the run of : 
Those* 
who were eye-witnesses of the transit have a tangible stand- | 


comes morning star. The last week in the month, he may 
| be seen rising an hour before the sun, four degrees north: of 
the sunrise point. His conjunction with Mars on the 18th 
has been referred to. 

The right ascension of Mercury is 21h. 31m., 
tion is 11° 37’ south, his diameter is 9:8", and his place is in 
Capricornus. 

Mercury sets a few minutes after 6 o’clock in the evening; 
at the end of the month he rises about half past 5 o'clock 
in the morning. 

JUPITER 


is evening star, and ranks facile princeps among the three 
thousand stars that are visible at one time on exceptionally 
clear nights to observers blessed with good eyes, well trained 
to note the stars. Nothing on starry pages now open before 
us is more beautiful than the view he presents through 
nearly the entire night, as he leads the glittering host of 
twinkling mysteries from east to west in the grand proces- 
sion of the azure vault of the sky. He was brighter at 
perihelion in 1880, but he never was more beautiful. and 
never trod the heavens ‘with more regal step than he has 
done and will doin the first two months of the present 
year. 

The right ascension of Jupiter is 5h. 28 m., his decfina- 
tion is 22° 57’ north, his diameter is 42:4", and his place isin 
Taurus, 

Jupiter sets about 4 o’clock in the morning; at the end of 
the month he sets about a quarter after 2 o’clock. 


SATURN 


is evening star, and, though stilf a iovely object in the heav- 
ens, glowing with soft, serene light, is perceptibly decreas- 
ing in size and luster as he travels from the earth and ap- 
proachesthe sun. This is not strange, for on the 8th, at 6 
o’clock in the morning, he arrives at quadrature, being just 
half way on his course from opposition to conjunction. He 
is then 90° from the sun, rises about noon, and sets about 
midnight. 
traveling northward, 

; The right ascension of Saturn is 3 hi. 10 m., his declination 
is 15° 82’ north, his diameter is 17-4", and his place is near 
‘ vhe border line between Aries and Taurus. 

| Saturn sets at a quarter after 1 o’clock in the morning; 
at the end of the month he sets at forty-nine minutes after 
11 o’clock in the evening. 


NEPTUNE 


is evening star, and reaches quadrature on the 4fh, at 11 
o’clock in the evening, four days before Saturn and under 
similar conditions. He is still very near Saturn, there being 
only. thirteen minutes’ differencein the time of transit. Nep- 
tune will be of little account until September, except to fol 
low in the mind’s eye his unseen course in the heavens. 
' Discovered in 1846, he will not complete a revolufon round 
' the sun since he became a known member of the solar broth- 
erhood until 2011, seven years after the next transit of 
Venus. 

The right ascension of Neptune is 2h. 56 m., and his dec- 
| ination is 14° 57’ north. 

Neptune sets at 1 o’clock in the morning; at the end of 
the month he sets about a quarter after 11 o’clock in the 
evening. 

THE MOON. 


The February moon fulls on the 21st, at thirty-four min- 
utes after 7 o’clock in the evening. She appears in only three 
phases during the shortest month of the year—as new moon, 
at ber first quarter, and as full moon. The waning moon is 
near Venus on the 4th, the crescent and the morning star 
being only one degree apart. On the 6th she js near Mars, 
and on the 7th she isnear Mercury. On the 18th she Is near 
Neptune and Saturn. On the 16th she passes at her nearest 
point to Jupiter, and on the 23d she is near Uranus. _ 

When the moon is in conjunction with a planet,she is in 
the same right ascension or longitude, though she may be 
several degrees north or south of the planet. As the moon 
moves eastward at the average rate of 13° aday, she must, 
during a revolution, pass near all the planets, in the order | 
of their position in regard to the sun. Thus the old moon, 
fulfilling her course for the present month, passes near the 
‘morning stars—Venus, Mars, and Mercury—on the sun’s 
western side. 
is near the evening stars-—Neptune, Saturn, and Jupiter—on 
the sun’s eastern side, and completes the list by her conjunc- 
tion with Uranus two days after the full. The various 
phases and motions of the moon form an astronomical study 
as easily understood and plain to the unassisted eye as it is 
varied and interesting. : 

a a Gg gi 
UTILIZATION OF ANTS IN HORTICULTURE. 
BY PROF. ©. V. RILEY. 

Rev. Dr. H. C. McCook has published in the “‘ Proc. Ac. 
Nat. Sc., Phil.,” 1882, pp 263-271, a most interesting paper 
on ‘‘ Ants as Beneficial Insecticides.’ He was led to discuss 
the question by an article from Dr. C. J. Magowan, which 
appeared in the North China Herald of April 4, 1882, and of 
which I published a short abstract in Mature of June 8, 1882. 
It appears that in parts of soutbern China the custom has 
: long prevailed of using ants as a means of protecting the 
! orange trees from the ravages: of certain worms. For this 
| purpose the orange growers import from the neighboring 


pended from the branches of various trees. 
trapped by means of pig or goat bladders baited inside with 
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his declina- 


His motion during the month is direct, and he is | 


The new moon of the 7th, in the same way, | 


lard and applied with their orifices to the entrance of the 
ants’ nest. When the ants have entered the bladders, they 
can easily be transported and colonized on the orange trees. 
; Bamboo rods are then stretched between the different trees; 
so as to give the ants easy access to the whole orchard. 

Speaking first of the advantage which plants derive from 
ithe domiciliated habits of ants, Dr. McCook first raises -the 
i question as to whether the known domicile habits of ants 
are favorable to their encouragement by horticulturists, and 
brings together a number of interesting facts as to nest-build- 
_ing species. He enumerates the arboreal species which are 
known fo science, and among the few that construct nests 
like the Chinese species, only two belong to the North 
American fauna, both occurring in Mexico. No mention is 
made, however, of the nest-like structures built by several 
ants occurring in the United States around twigs or among 
leaves. Mr. Walsh (Practical Entomologist, ii., p. 41) thus 
observed a species of° Myrmica (‘‘ probably the Wneolata of 
Say”) building cases around the twigs of the red osier 
dogwood, and another undetermined species of Formica 
sutrounding willow twigs with tent-like structures. An- 
other undetermined species I find quite commonly making 
nest-like structures on blackberry bushes infested with the 
blackberry flea louse (Psylla tripunctata) and a pale aphid, 
which live in the crumpled leaves. While these structures 
may not be called perfect nests, and appear to be built mainly 
for the protection of aphides, still the fact that the ants are 
thus ‘‘domiciliated ” bears on the subject here under con- 
sideration. Not is any mention made by Mr. McCook of 
ithe Azteka mirabilis, Smith, perhaps the most striking in- 
stance on record of protection afforded to a tree by a species 
of ant domiciliated upon it, of which Dr, Fritz Muller has 
given us such a vivid picture in his paper, ‘“‘ Die Imbauba 
und ihre Beschutzer” (ede Kosmos, vol. iv., pp. 109-115). 
This species, already observed by Humboldt, inhabits the 
natural capacious cavities in the stems of the older imbauba 
or candelabra trees (Cecropia) in South America. Almost 
every full grown tree contains, according to Fritz Muller, 
i its colony of azteka, and no such tree is ever known to be 
attacked by the formidable leaf cutting ant which likes to 
defoliate young imbaubas not yet inhabited by the azteka. 
| Other enemies of young imbaubas, especially a weevil of the 
genus Baridius, are kept away from older trees by theaztekas, 
which derive from the tree shelter as well as nourishment, 
both without injury to the tree. 

Dr. McCook further shows that ants are generally carni- 
vorous; that there are species beneficial to agriculture, e.g., 
the cotton ant, Solenopsis eylont, McC.; and finally that there 
would be no serious obstacles in the way of successful in- 
‘troduction and colonization of the Chinese ants. 

While I agree with these statements, and while I take it 
for granted that the Chinese arboreal ant is beneficial to: 
orange culture in its native home, still, the question of its 
introduction is a more serious one than would appear at first 
glance. The introduction of any species of insect invojves 
'many consequences that cannot be predicted with certainty, 
aS experience has already demonstrated. Not only does 
change of conditions often produce change in habit, but the 
introduction of aspecies sometimes very curiously affects 
the. native species. There are species in which we cannot im- 
| agine that any change of habit would take place in conse- 
quence of their being transplanted to foreign countries, e. g.; 
hymenopterous parasites, and I would unhesitatingly favor 
their introduction. But in the case of a formicid it would 
be impossible to predict the conseqnenees of its introduction. 
There is already one instance on record of an unforeseen in 

convenience resnlting from the introduction ofanant. A 

correspondent of Nature (June 15, 1882, pp. 159-160) calls 
attention to the following extract from Teunent’s ‘‘ Natural 
History of Ceylon,” taken from the Ceylon Observer for April 
26: ‘To check the ravages of the coffee bug (Lecantwm 
coffee, Walker), which tor some years past has devastated 
some of the plantations in Ceylon, the experiment was made 
of introducing the red ants, which feed greedily upon. the 
coccus. But the remedy threatened to be attended with 
some inconvenience, for the Malabar coolies, with bare and 
| oily skins, were so frequently and fiercely aeanled by the 
ants as to endanger their stay on the estates. 

To return to the particular case of the proposed protection 
to our orange tree by the introduction of the Chinese ant, it 
is to be remarked that the principal enemies to that tree in 
| our country are not ‘“‘ worms,” but various species of scale 
insects, all other orange insects being. of secondary import- 
ance. It has never been proved that ants prey upon and de- 
stroy scale insects, and for this simple reason the introduc- 
tion of the Chinese ant would not be likely to produce any 
favorable results. 

-_ OO 
CUT OR UNCUT, 

The appearance of the ScrenTiFIc AMERICAN is so much 
improved when delivered to subscribers with the Jeaves un- 
cut that for the last two or three issues we have followed 
that mode of publication. The uncut form is also quite de- 
sirable for the neat binding of the paper. We have re- 
ceived, however, a few letters from subscribers and adver- 
tisers who say that they much prefer to have the edges of 
the paper trimmed, as heretofore, owing to its greater con- 
venience. If there are others who share in this preference, 
we shall be giad if they will signify to us their wishes by a 


{postal card. ‘We should like to have as general an expres- 
‘hills-two species of ants which corstruct bag-like nests sus- | 
These ants. are | 


ston of the desires of our readers as possible; and if we find 
that any considerable number of them prefer to have the 
leaves cut, we shall try to accommodate. them. 
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‘Vigilance Necessary in Building. 

The difficulty of getting a house built to one’s satisfaction 
is well illustrated in the experience of a Chicago gentleman, 
as related in the Sanitary News, who has just completed a 
comfortable home. He gave his architect most definite in- 
structions, but he soon found that hardly anything was being 
done as he had directed. Nobody employed about the build- 
ing seemed to manifest the slightest interest in his work, 
and bricks and boards were put together with the utmost 
disregard of the fitness of things. Lumber was wasted as 
though it were to be had for the handling. The gentleman 
came to the conclusion that it would be advisable to stay 
about the premises, and he did so most of the time, watch- 
ing as many of the movements as he could. The result was 
that each day usually opened with tearing down or pulling 
apart the work of the day previous. For example, he 
thought be saw something wrong in the laying of the main 
drain for the sewerage. He reported to the architect, who 
was to be held responsible for defects. The workmen in- 
sisted that everything had been done just exactly as it 
should have been. The drains were dug up, nevertheless, 
and it was found that no connection had been made with the 
street sewer at all. The last section of the pipe had been too 
short by several inches, and to the crafty drain layer, who 
was interested in saving time and material, it was not: con- 
sidered necessary to lengthen it. The fresh air duct leading 
to the furnace had been ordered built of unusual capacity, 
for the reason that the owner wanted none of the common 
difficulty about getting sufficient air to ventilate as well as 
warm his house. He watched the work on this air duct very 
closely and was congratulating himself that it was well made, 
but, at last, discovered that the workman narrowed the inlet 
by drawing in each succeeding course of bricks as he neared 
the top. When remonstrated with, he said he thought he 
was doing the proper thing, asthe duct wouldn’t let in so 
much cold air if smaller. So in everything done about the 
house—the workmen had no more conception of the pur- 
pose which a healthy, comfortable, and convenient house 
was to serve than the tools which they used. By hiring an 
architect to watch them, and then watching the architect 
himself, he succeeded at length in getting a house in which 
he takes some pride; but it was at the expense of extra 
funds, much valuable time, and patient waiting. 

—_— ree 
The Lay Torpedo. 

Colonel Lay has recently submitted his torpedo to a severe 
test in the Bosphorus by discharging it over a course of a 
mile at a target only 60 feet long. The path of the projec- 
tile was crossed by three distinct currents, of which two 
flowed slowly upward, and one strongly downward. In 
addition to this the sea was very lumpy, especially at the 
junctions of the currents. Yet in spite of the difficulties of 
the course, the torpedo was steered without trouble through 
the space separating the boats which represented the target, 
and after passing them was caused to turn round and return 
to the spet where’the examining committee, among whom 
were Woods Bey, and Frost, Hassan, and Hobart Pachas, 
was stationed. Inthe Lay torpedo the steering is effected 
by electricity transmitted through a cable, carried in the 
body of the torpedo and paid out as it runs. Thus the line 
does not require to be dragged along, and forms no 
hinderance, either to the speed or the manipulation of the 
projectile. The course is followed by means of two small 
sight rods, which project above the surface of 
the water, and can be seen for a mile or so by 
aid of a good glass. These are the only parts 
of the apparatus that are visible when the 
torpedo is in motion. At. rest it projects 
about an inch above the surface, but imme- 
diately it starts it buries itself completely, 
and if the sight rods be lost.it is difficult to 
again find them. At night the rods carry 
lamps that direct the light. backward, and 
are invisible to the enemy. The torpedo ex- 
perimented upon is not of the latest pattern; 
it is a cigar shaped boat 26 feet long, and 24 
inches in diameter at the largest part, and 
weighs when fully prepared for action, with 
90 pounds of dynamite, one and a half tons. 
In the more recent examples the speed has 
been increased to 1244 knots, and the dis- 
turbance of the water lessened by the use of 
twin propellers, while the change of explo- 
sive has been augmented to 150 pounds. 

Engineering says that the results of the trial 
were so satisfactory that a contract was pre- 
pared between the Ottoman government and 
Messrs Lay and Nordenfelt. At the last moment, how- 
ever, this fell through, owing to the request of the United 
States minister that no decision should be come to until the 
Berdan torpedo could be tried also. It is elaimed for this 
latter that it will break through the steel wire netting that 
is used in the English navy, and which is believed both 
here and in Turkey to offer a good defence to both the 
Whitehead and the Lay torpedo. 

_— +> oe __——_—_- 

ACCORDING to the Journul des Fuabricants de Sucre, the 
production of beet root sugar in Europe this year amounts 
to 1,920,000 tons, an increase of 137,500 tons over last 
year. Germany is ‘still the greatest producer, heading the 
list with 675,000 tons; Austrian-Hungary ranks next with 
450,000 tons; France third, with 410,000 tons; Polish Russia 
fourth, 275,000 tons, 


NEW BAGHOLDER. 

A convenient and inexpensive device for holding bags 
while being filled and for moving them about is shown in 
the engraving. The holder may be used separately or ap- 
plied to the truck, or it may be attached to platform scales 
so that the bag can be filled and weighed at the same time. 
It can be readily attached and detached, and while it saves 
the labor and wages of one man it does the work better. 

It is made entirely of wrought iron and is very light and 
readily managed. It is manufactured in various sizes to 
adapt it to bags in ordinary use. It is adjustable up and 
down on its support, and the hoop to which the bags are 
applied adapts itself to bags of various sizes. The con- 
struction will be readily understood by reference to the en- 
graving. Allthrashermen, millers, warehousemen, farmers, 


BAG HOLDER AND BAG WAGON. 


and others who have use for an article of this class will ap- 
preciate its advantages at a glance. 

Further information in regard to this useful invention 
may be obtained by addressing the manufacturer, Mr. C. 
F. Dinkle, Carlisle, Pa. 

—_ 
NEW FIREPROOF FLOOR AND CEILING. 

The frequent recurrence of disastrous fires in which scores 
and often hundreds of lives are sacrificed to improper con- 
struction and inflammable building material, demands the 
universal adopticn of fireproof construction wherever there 
is the slightest question as to the safety of occupants. 

Walls of brick, iron, or stone, beams of iron, and floors 
and ceilings of incombustible material are the usual elements 
of fireproof construction. While the walls and the beams 
are much the samein all fireproof structures, the filling be- 
tween the beams differs. We give an engraving of one of 
the latest and best forms of filling, which consists of but- 


CAMPBELL'S FIREPROOF FLOOR AND CEILING. 


tresses planted against the beams resting on the lower 
flanges and extending partly across the lower edge of the 
beam, and struts which with a central or key piece forma 
toggle arch between the beams. The engraving shows three 
forms of this filling. In Fig. 1 the struts are flat, with 
rounded ends fitting, in corresponding bearings in the but- 
tresses and in the key piece. The device shown in Fig. 2 
is nearly the same, the only difference being the horizontal 
face on the under surface of the arch. Fig. 8 shows an 
arch in which the key is dispensed with, the struts abutting 
in the middle. 

The floor is laid on strips placed on the struts or buttress 
blocks and key, and the spaces between its strips and above 
the struts are filled with concrete. The under face of the 
arch is finished in any desirable way. The great advantage 
of this system is that the arch can be placed without the use 
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of scaffold or stagesof any kind, thus greatly cheapening 
the construction. A pair of. buttresses and a pair of struts 
with the key are placed, then other buttresses are placed on 
the beams, and another pair of struts placed in-position with 
their ends resting on the buttress and on the rebate and key 
projecting from the first pair of struts, the buttresses being 
arranged to break joints with the struts. Another pair of but 
tresses is now inserted, then another pair of struts placed, and 
soon. This filling adjusts itself automatically to its bearings, 
and is strong and well calculated to perfectly insulate one 
floor from the effects of heat in another. To make the filling 
as light as possible without impairing its strength, it is aper- 
tured lengthwise. This device is the invention of Mr. An- 
drew J. Campbell, of 552 to 558 W.. 38d St., New York city. 
0 
Pure Bred, Thoroughbred, and Full Blood in Stock 
Raising. 

The three principal designations of-stock are: 1, pure bred; 
2, thoroughbred; and 3, full blood. 

1. A pure bred animal is one descended from a pure or 
original race without intermixture of other blood. The 
Devons are a pure race of cattle. The wild cattle of Chil- 
lingbam may be called a pure race. The buffalo isa pure 
race. The true Arabian horse is a pure race. Wild animals 


» 
are pure races. 


2. A thoroughbred is an animal originally of mixed line- 
age, but which has been interbred so long without recourse 
to foreign sources that the progeny comes true, or nearly 
true, to the type established. The Short-horns and Here- 
fords among cattle and the racers among horses arising from 
a mixed lineage are thoroughbreds. ‘That they have not yet 
ceased the endeavor to improve these’ breeds, through the 
careful selection of sires and dams, always carefully witbin 
the line of the oldest and well defined blood of the varieties 
from which they originally sprang, is proof that breeders do 
not believe that their ultimate excellence has been reached. 

8. The term full blood indicates neither purity of blood 
nor thorough breeding, except relatively. Ananimal of the 
common blood of a country may be bred indefinitely to a 
pure blood, and yet never reach purity. The first cross 
would be one-half blood; the second cross, three-quarters 
blood; the third cross, seven-eighths blood; the fourth cross, 
fifteen-sixteenths; the fifth, thirty-three thirty-fourths of the 
pure or the thoroughbred blood, if none otker has been used 
in the cross, Yet the resulting progeny would always con- 
tain afraction of the originalor pure blood. Yet often seven- 
eighths, and especially those fifteen-sixteenths bred, show the 
characteristics to so great a degree that none but experts 
can distinguish from outward observation between the full 
blood and the pure or thoroughbred type. Hence seven- 
eighths or. fifteen‘sixteenths bred animals are by courtesy 

sometimes called full bloods. 

A grade is an animal containing some pure or thorough- 


bred blood. A seven-eighths grade is sometimes called a 
high grade.—Prairie Farmer. 
rt 0 te 
How the Pictures in the Louvre are Cleaned. 

A correspondent of the Philadelphia Hvening Bulletin has 
taken the pains to find out how the galleries and the pictures 
in the Louvre are kept clean. On Mondays the palace is 
closed; it is then that the weekly cleaning takes place. 
The first thing done is to cover the floor with damp saw- 
dust to the depth of an inch or so. Oak sawdust is used for 
the boards, and elm dust for the marbles. 
This is allowed to remain some time and is 
then removed, and with it goes every particle 
of dust or dirt which may have adhered to 
the floor. Then the men buckle on to their 
feet large stiff brushes, and, armed with a 
stout stick, to one end of which is fastened 
a great piece of prepared beeswax, they first 
rub the floor with wax, then skate over it 
with their brushes, and finally give it the 
finishing polish with a great woolen cloth 
made expressly for this purpose. The same 
cloth is passed daily over the floor. before 
the opening of the museum, which is all 
that is required until the following Monday. 
In this way no dust arises, and the pictures 
need rarely to be cleaned. When this be- 
comes necessary, which happens about once 
in four or five years, the museum is closed 
for several days.. No one is allowed to 
touch a picture unless the ‘‘ Conservateur du 
Musee” be present. The pictures are taken 
down, and it is the “ Conservateur ” him- 
self who places a thick sheet of clean wad- 
ding over the painting, pressing it down gently in such a 
way that every particle of dust adheres to the- wadding. 
After this is done, a thin coat of oil or some mixture which 
replaces it is rubbed on, and the picture is not again 
touched until the next general louse cleaning. 

r+ 
An Extensive Irrigating Project. 

There has just been opened in the Punjab, India, the 
Sirhind Canal, one of the greatest works of the kind in the 
world. The canal is over 500 miles long, with subsidiary 
channels measuring some 2,00 miles more. The canal is 
designed to irrigate an area of over 1,200 square miles, It 
is fed by the Sutlej River, and great and numerous engi- 
neering difficulties were overcome in its construction, 


Three-quarters of a million acres will be brought under 
cultivation by means of this gigantic work, 
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Easy Deception of the Senses. 

The ease with which persons fall under hallucinations of 
special sense is illustrated as follows by M. Yung (in a recent 
communication to the Helvetic Society of Sciences): The 
operator places eight cards on a table, in positions corre- 
sponding to forehead, eyes, ears, nose, mouth, and chin; he 
pretends to ‘‘ magnetize ” them, and also some person in the 
company, and then goes out, while the magnetized person is 
required to touch any one card. The operator, having re- 
turned, notes the action of a confederate, who scratches a 
part of his head corresponding to the card touched. Then 
he commences an innocent comedy, passing his hand care- 
fully over the cards, and on reaching the touched card, 
seeming to experience a strong shock. The observers are 
surprised, of course. One of them is asked to go out and 
repeat the experiment. It is assumed that acertaincard has 
been touched. Passing his hand over the cards, he indicates, 
in nine cases out of ten (M. Yung says), a particular card as 
giving him a shock, and if thecompany be instructed to sup- 
port his idea of that being the ‘‘ correct card,” he is con- 
firmed in his illusion, which may be successfully repeated. 
Of 85 persons tried, M. Yung found only 9 who refused to 
indicate a card, not having experienced any sensation; 58 


said they had exactly the sensation announced, and 23 de- 


scribed some different sensation. 
et - 
; NOVEL TELLURIAN. 

We give an engraving of a very simple instrument for 
illustrating the causes of day and night and-of the seasons, 
which is free from defects common to tellurians generally, 
As tellurians are made, ordinarily, the earth is represented 
as moving in an orbit the plane of which is at right angles 
to the sun’s axis. Consequently the earth has to be tipped 
or tilted toward and away from the sun in order to show the 
changes of the seasons. In this improved instrument this 
difficulty is avoided by causing the earth to move in an 
orbit the plane of which is at an angle of twenty-three and 
one-half degrees to the axis of the sun, which is about the 
angle that the ‘‘equator” and the “ecliptic” make. with 
each other, the globe which represents the earth being sus- 
pended at a point that corresponds with the north pole, and 
depends upon its gravity for keeping its axis vertical or 
parallel with that of the sun duriag its entire revolution 
around the sun. By this mode of suspension and by the 
inclination of the plane of the earth’s orbit, no manipula- 
tion to tip or tilt the earth in different directions in order 
to show the changes of the seasons is necessary, and the 
globe representing the earth may be readily turned on its 
own axis to indicate its diurnal motion. 

Thus the figure in the engraving indicates, on its right 
hand side, the rays of light as falling twenty-three and one- 
half degrees beyond the north pole or point of the earth’s 
suspension. This represents tbe position of the earth in 
summer. Onthe other hand, when, by the motion of the 
earth in its orbit, the rotating arm, with its suspended globe, 
reaches the position indicated by dotted lines at the left 
hand of the figure in the drawing, the rays of light as fall- 
ing on the earth wil] indicate summer in the southern hemi- 
sphere. In this way, as the arm carrying the suspended 
earth is revolved, the light will fall upon the earth in such 
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manner as to show the different seasons and their interme- 
diate changes. 

Of course, in an instrument of tiis simple construction all 
the natural or true conditions of the earth and sun rela- 
tively to each other are not shown, and the earth should be 
made to move in an elliptic instead of acircular orbit; nor 
is there any special provision for rotating the earth on its 
own axis three hundred and sixty-five times and a fraction 
each revolution it makes around the sun; but the manner 
in which the carth is carried admits of its being turned at 
intervals to illustrate its diurnal motion and the changes of 
day and night, asthe raysof the sun fall upon a constant 
varying half of its surface, leaving its varying remaining 
half in the shade. 

This simple scientific instrument has been patented by 
Mr. Jeremiah Spicer, of Taylor’s Island, Md. 


Srientific American. 


IMPROVED WRENCH. 

The engraving represents a very simple, strong, and in- 
expensive monkey wrench recently patented by Mr. W. A. 
Bradford, of Goshen, Ind. It is composed of but three 
parts: the main jaw having a squared shank rounded at the 
end; a movable jaw having a squared bearing fitted to 
the shank of the main jaw, and provided with a split screw a 
portion of which lies on each side of the shank of the main 
jaw; and a handle fitted to the rounded part of the shank of 
the main jaw, and provided with a nut that engages the 
screw of the movable jaw. By turning the handle the 
movable jaw is moved quickly out or in, and may be clamped 
tightly on a nut, so as to hold it with a vise like grip if de- 
sirable. 
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The simplicity of this wrench, the facility with which it 
may be manufactured, the quickness and convenience of its 
adjustment, as well as strength and durability, will recom- 
mend it to both manufacturers and users. 

Further information in regard to this invention may be 
obtained by addressing the inventor as above. 

a 
The Harvesting of Ice. 

The season has again come round when large quantities of 
ice are collected and stored with a view to its being used 
during the summer months in connection with our food sup- 
plies. Some of it is actually. mixed with foods and drinks, 
more still is brought into close contact with such articles of 
diet as fish, poultry, butcher’s-meat, etc., in order that it may 
act as a preservative. Unfortunately, however, but little re- 
gard is had to the sotrces whence the supply is derived, and 
after every frost carts laden with ice which has been cullected 
from the surface of ponds, canals, and streams which would 
be studiously avoided as water supplies,.may be seen pass- 
ing along our streets to the shops of tradesmen dealing in 
articles of food and drink. That the use of such ice for the 
purposes to which it is put is not without risk has been shown 
both in this country, says the London Lancet, and more es- 
pecially in America, where, in the warm weather, ice enters 
largely into the list of table requisites; indeed, it has been 
further proved that ice has acted as the vehicle of disease 
germs capable of conveying enteric and scarlet fever, and its 
use has algo been associated with conditions of ill health 
which have much resembled these and other specific fevers. 
The carelessness which has obtained in selecting sources for 
the collection and storage of ice has been largely due to the 
fact that there is a very general opinion that in the act of 
crystallization water practically rids itself of allits injurious 
qualities, however offensive it may be in its liquid state, and 
acting on this view, it-is notorious-that ice for domestic use 
has been, and still is, collected from streams receiving sew- 
age, ponds that are offensive in summer time with decom- 
posing vegetable growth, and similar sources. 

There is also a sufficient amount of truth in the general 
opinion as to the process by which noxious and foreign mat- 
ters are eliminated from water during the act of freezing to 
lead to some lack of caution on the part of the uneducated, 
but recent experience has clearly shown that the process of 
purification is only a partial one. In connection with this 
subject, the Lancet copies from Dr. Wight’s ‘‘ First Annual 
Report to the Board of Health of Detroit,” which includes a 
copious reference to certain recent experiments by Mr. C. P. 
Pengra, an analytical chemist. In the first instance, urea, 
as a representative of the crystalloids, was mingled with 
water, which was then frozen; and it was found that whereas 
100 cubic centimeters contained 0°83 gramme before freezing, 
they still retained 0°50 gramme when in the form of ice. 
Very similar results followed in experiments made with urea 
as found in urine, and with other substances, such as grape 
sugar. 

The next experiment was with the colloids; albumen, both 
from the egg and from a case of albuminuria, being taken as 
a sample, and it was shown that the amount retained in the 
frozen mass was greatest at its under and least at its upper 
surface. Thus 50 cubic centimeters from the lower third 
contained 6°87 grammes, the same quantity from the middle 
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and upper thirds containing 4:19 grammes and 3:0 grammes 
respectively. 

Other experiments with the same material showed that the 
purification which did take place amounted to about twenty 
per cent of the total admixture. The results would, doubt- 
less, vary according to such circumstances as the rapidity of 
freezing, but since in all the instances recorded the speci- 
mens were frozen. naturally, they amply suffice to show, as 
the author contends, that pure ice can only be procured from 
water free from impurities, and that ice for domestic pur- 
poses should never be collected from ponds or streams which 
contain animal or vegetable refuse or stagnant and muddy 
contents. : 

a 
Station Building on the C. P. Railroad. 

When the building superintendent of the Canadian Pacific 
commenced the work of erecting stations on July 1, the 
track layers were qvét 100 miles in advance of him, but at 
the close of the year the last station will be built at the end 
of the track, During the season he has constructed twelve 
stations, twelve section houses, eleven permanent water 
tanks, and sixteen temporary ones. He has had a force of 
250 men in his employ, and his pay roll has amounted to 
$16,000 per month. His plan of operations has been similar 
to that employed in track laying. One gang of men would 
be detailed to erect the frame of a station house, and then 
sent on to the next point, while their places would be filled 
by the.next carpenters, roofing in the building, putting in 
the floors, etc., who would in turn be superseded by the 
joiners and plasterers. This course was followed through- 
out the’season, four or five buildings being in process of con- 
struction at the same time, thus avoiding delay. 

+18 
IMPROVEMENT IN PARASOLS AND UMBRELLAS. 

The great item of expense in parasols and umbrellas is 
the frame, and, as every one knows, a good frame al ways out- 
lasts the cover. For this and another reason to which we 
shall refer, it is desirable to have the cover of an umbrella 
removable. The engraving shows an improvement in um- 
brellas which accomplishes this very desirable end. 

The ribs of this umbrella are of U-form in cross section, 
except at the points when they are round. 

Fig. 1 shows the invention complete; Fig. 2 shows the 
method of fastening the cover to the ribs; and Fig. 3 shows 
the notch plate in which the upper end of the ribs are se- 
cured; Figs. 4 and 5 show the fastening rings and the ties. 
Fig. 6 isa sectional view of the cover, rib, and tie, show- 
ing the fastening at the middle of the rib. Fig. 7 is a trans- 
verse section through the end of the rib at the lower edge of 
the cover, and Fig. 8 shows a modification of this fasten- 
ing. 

One of the interchangeable covers adapted to fit a single 
frame is slipped over the top of the stick of the frame, the 
aperture in the cover passing over the end of the stick being 
re-enforced with a ring of leather. This ring fitsdown upon 
the notch plate and is. held in place by means of a rubber 
ring, whichis sprung into place and confined under a me- 
tallic collar upon the stick,soasto bear firmly upon the 
ring of the cover, as shown in Fig. 2 in the-engraving. The 
ring of the cover it kept from turning upon the handle by 


means of short points projecting up from the notch plate. 
When the cover is thus secured upon the stick, it is secured 
to the ribs either by means of cad strings or of split rings 
sewed to its under side to spring into eyes or loops upon the 
ribs, about midway of their length and at the ends thereof. 

A lady provided with one of these umbrellas will be able 
to have at a small expense a cover corresponding with each 
change of suit. Thetime required to make the change of 
coversis very little. The importance of this improvement 
will be appreciated by such as are obliged to purchase ex- 
pensive parasols for each style or color of dress, and also by 
those who are accustomed to throw away sound frames when 
the cover is spoiled. 

This invention has been patented in this and foreign 
countries by Mr. Theodore D, Lockling, of Panama, United 
States of Colombia. 
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VEGETABLE COLORING MATTERS, 
BY PROFESSOR AUGUST VOGEL. 


There is nothing real about colors; they are not actual | 


substances, but merely states or conditions of matter that 
produce certain impressions in our eyes. ‘hey are due to 
the different ways in which light is decomposed by differ- 
ent substances, some rays being reflected or thrown back 
from the surface of a body, others being retained or ab- 
sorbed by it. For example, we say that a thing is blue when 
its surface absorbs all other rays of light, reflecting only 
the blue ones to our eyes. It frequently happens that per- 
sons are unable to distinguish one colcr from another; this 
is certainly the best proof that colors are not substantial, 
but merely children of the light, or as Goethe-expresses it, 
“facts of light.” 

Nevertheless, although colors are not real entities, it is 
undeniable that they exert a certain influence upon man- 
kind; they make their presence felt not only on the eye 
but on the feelings; colors have an esthetic, a meral, and a 
mental influence. While red light, 
alarm or moves us to activity and bustle, blue light de- 
presses us with a melancholy quiet and promotes silence. 


A glance at the bright world of flowers reveals a most ' 
The scale of colors | 


wonderful variety of vegetable colors. 
exhibited by substances of the mineral kingdom seems in- 
significant in comparison with the brilliant variety of colors 
spread lavishly before us by nature in the vegetable king-| 
dom. 


Of all vegetable pigments the green of the leaf (chlorophy)) :; 


possesses the greatest interest for us, because it is the most 
widely disseminated in the vegetable kingdom, and because, 


as we very well know, it bears a very intimate relation to the , 


life and growth of all green plants. Even a superficial con- ; 
sideration of chlorophyl] discloses much that is wonderful . 
and striking. Plants that grow in the dark are not green, | 
we know, but of a light yellow color; under these circum- : 
stances the formation of the green pigment is, as a rule, en- 


tirely suspended. From this it would seem that the produc- | 
tion of chlorophyl depends upon the action of light, or 1s, 
if the 


least, very intimately related thereto. And yet, 
chlorophyl is removed from the plant by any solvent, as alco- 
hol, ether, or the like, it is rapidly bleached and destroyed 
by the action of light. This pigment, although formed by 
the action of light—this child of the light—cannot bear ex. 
posure to the light; it is a very fugitive color. 
It is a very interesting fact, and worthy of notice, that in 
the coniferee the germinating plant is green, although the 
light may be completely excluded, ‘and the germination have 
- taken place in absolute darkness. It was first noticed that 
the germs of the fir, pine, etc., produced this green pigment 
when light was entirely absent, in the deepest darkness, or 
when covered with earth. 
that plants raised from seeds of the fir in moist sawdust, 
where the light was entirely excluded, exhibited a decided 


chlorophyl production, although the plants were not so’ 


strong as those grown in daylight. 

Yet here, too, there is one exception. 
europea) is the only conifera that does not form green 
sprouts in the dark. 

Recent chemical investigations have resulted in gradually 
supplanting nature in the production of dyestuffs. It is 
scarcely a decade yet since madder red was first made arti- 
ficially and substituted for the madder root, while at the 
present day attempts are made to retire from active service 
our time-honored indigo plant, and to form in large kettles 
by the ton what was formerly produced sparingly in the quiet 
cell. The discovery in 1868 of alizar.ne, the artificial red of 
wadder, has rendered the cultivation of this plant unneces- 
sary, thus releasing large strips of land, especially in France. 

In 1862 there were 20,463 hectares (50,000 acres) of land*in 


France alone devoted to the cultivation of madder, which : 
have since been restored to grain raising, and thus acquired : 


a great interest for agriculturists. The successful prepara- 


tion of artificial dyestuffs has been chiefly due to German ' 


chemists, as has been clearly shown by my highly esteemed | 
friend, W. Von Miller, in his excellent work entitled ‘Old’ 
and New Dyes.” So, too, the technical preparation of arti- | 
ficial pigments is a specific German industry. 

Is it not surprising that the English, who excel all other 
nations in their manufactures, should be outdone by the} 
Germans in such an important branch of industry? Is it not 
a remarkable phenomenon that this practical, independent 
people, who are too proud to praise foreign virtues, should 
send their experts to Germany to obtain a knowledge of arti- | 
ficial dyes and the methods there in use for making them? 
Nay, more, the English (the Americans included) send their 
tar to Germany and then buy back the colors made from it 
at a high price. The prophetic words of Liebig have been 
fulfilled: ‘‘ We believe that on the morrow, or the day after, 
the brilliant dyes of madder, or the useful quinine and mor- 
phine, will be made out of coal tar. The most recent dis- 


coveries concerning organic basis permits of our expressing | 


such a belief without ayy one’s having the right to laugh at ' 
us.” — Humboldt, December, 1882. 
tf 0 
A Museum for Merchants, 

One of the most noteworthy recent additions to the city , 
of Brussels is the opening of a commercial museum under 
the control of. the Minister for Foreign Affairs, the object 
being the exhibition of specimens of both raw materials 
and’ manufactures of all countries, so that Belgian mer- 


eve: 


for example, excites | 


My own experiments have shown | 
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this most useful institution is such that the visitor can not 
only see the origin of each specimen, but also. trace its in- 

dustrial value tothe end; and for this purpose his inquiries 

‘are facilitated by an information bureau, where all facts 
can be obtained respecting the character, uses, and cost of 

each sample. In this same office are plans and specifica- 

tions of all public contracts and improvements, and attached 

to it is a library replete with technological works, cata- 
logues of foreign museums, journals of manufacture and 

commerce, and all the literature of trade and labor. While 
specimens of foreign manufactures are largely exhibited, 

special attention is paid to those raw materials which ap- 
pear to be capable of being utilized by the Belgian indus- 
trial establishments. A feature of considerable interest is 
the packing and finishing room, in which the finest exam- | 
ples will be shown of packing, labeling, and general pre- | 
paring for the markets, for there is no doubt that the out- | 
ward dress of goods is of great importance, and that the 

general style of Contineutal packing is awkward and un- 
attractive. The museum will be continually fed with vew | 
; Subjects by the Belgian consuls and foreign agents, who 
i are enjoined to collect all kinds of material, patterus, dress, 

etc., which may serve for comparison, instruction, or imi- 
tation. The public have the run of the museum daily, 

except Sunday, from 9:30 in the morning to 4 in the after- | 
| noon, without payment, while to all bona fide inquirers in- 

' formation is freely and gratuitously given by the informa- 
‘tion bureau. 
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The Testing of Mixed Tissues. 


Mr. Heuri Danzer has recently submitted to the Society 
of Industrial Arts of Lyons, France, a method of analyzing 
mixed tissues, which he claims to’ be very positive in its 
| results. 

He says: It is well known that textile materials are class- 
‘ified in two great divisions: 

1.—Vegetable Textiles. 

2.—Animal Textiles. 
| This disttaction of origin enables us to detect in any tissue 
the pure vegetable or pure animal fibers, or if the two be 
mixed. To thigend nothing more need be done than to 
ravel any number of threads of me tissue and burn them in 
any flame. 

Threads of animal origin, such as wool, goat hair, al- 
paca, silk, etc., form a spongy, swelling coal, which makes 
combustion difficult, leaving, Remtively; an abundance of 
ashes. 

Vegetable fibers, such as cotton, flax, hemp; etc., on the} 
contrary, burn with a bright flame without appreciable 
residuum and almost without smell. : 

Another method consists of boiling for some time a mere 
‘fragment of tissue to be examined in nitric acid. Under 
_ the influence of the acid, silk will be colored a light yellow, 
wool a dark yellow, while cotton, flax, hemp, etc., remain 
| white, which can be ascertained in one moment. 

This experiment will. determine the nature of the tissue. If 
it is desirable to know the proportions of the different com- 
ponent fibers, a piece of the tissue must be carefully washed 

with soap, to destroy all greasy particles. After a tho- 
rough washing, the material must be dried. A sample of five 
grammes will be sufficient for a complete trial. It is to be 
placed in a bath of caustic soda, and boiled until the animal 
substances are completely dissolved. The contents of the 
bath must then be poured upon a filter. The lye will 
quickly pass through, while the undissolved fibers will re- 
main upon the filter, A thorough washing in an abundant 
supply of clear water will: purify them from the soda. 


: When dried. the loss of weight will determine the amount} 


_of animal matter. 


0 


| A Butterfly Larva Injurious to Pine Trees. 


In the course of some remarks recently made by Dr. H. A. 
, Hagen before the Entomological Society of Ontario, at its 
meeting in Montreal, he gave an interesting statement of the 
li ‘injury of Péerts menapia to pine forests in Washington Ter- 
/Yitory, and parvicalanly:4 in Colville valley, twelve miles from 

| Spokan. 

| The caterpillar, found in all stages, destroys mostly the 
‘yellow pine, but in some rare cases tamarack, The eggs are 
of the usual Pieris form, and are laid in a series of adozen or 
| two in a straight line on the-leaves. The caterpillar eats all 
. the leaves except the fascicle at the end. Then all the tips 
| turn upward, and give to the tree a chandelier like appear- 
ance. The larva comes down from the tree on a thread, 
some fifty feet ormore. In the middle of July, near Spokan, 
a number of old males were found; higher up in the valley 
they grew more numerous, in some places many thousands 
being observed on one tree, presenting the appearance of 
snowflakes in the distance. The larva was found in all 
stages and the chrysalides were abundant. 

On July 24, females and fresh males abounded. They 
‘Paired at once, and laideggs the same day. The destruction 
seems to have been great but localized, and Mr. 8. Henshaw 
j and Mr. H. R. Stretch assisted Dr. Hagen in his observa- 
tions. 

The species has long been known to differ from the rest 
of its genus in its pine feeding habits, and to be uncom- 
monly numerous, at times, in various parts of the Rocky 
Mountain region; but we have never heard of such disas- 


The Nutritive Prope-- es of Rice, 

The increase in the consumption of rice has lately attracted 
the attention of several men of science in Germany, and 
among other investigations, according to the Lancet, an at- 
tempt has been made by Professor Voit to discover the rela- 
tive capacity which various forms of nourishment possess of 
being incorporated into the system. He has drawn up the 
following table of the percentage which remains in the body, 
and of that which leaves it: 


Percentage 
Percentage which is 
incorporated. not retained. 
Meat ........ 33 
Rice ....... See edsueeeaess 39 
Eggs....seee 5% 
White bread........ 56 
Maize .. .....e006 6" 
Potatoes ....... 93 
Milk......... 111 
Biack bread.. 115 


According to these results (the ‘Bremer Handelsbiatt re- 
marks), meat and rice leave the smallest amount of residuum, 
and occasion the smallest excessive exertion to the digestion, 
and, in fact, introduce the minimam quantity of ballast into 
the human frame. Dr. Konig, of Munster, considers that 
the fact of large masses of population living on rice is easily 
accounted for; and in summing up the information collected 
upon the subject, Professor Voit remarks that potatoes, when 
consumed in excessive quantity, fail to nourish the frame 
effectively, make the blood watery, and render the muscles 
weak, Apart from the subject dealt with in the table drawn 
up by Professor Voit, the question of the refative nutritive 


{value of rice and potatoes has been investigated by Dr. 


Konig, who is of opinion that if similar quantities of both 
articles are compared, the former possesses four times the 
value of the latter in really nutritive propertics. It is also 
|remarked that the introduction of rice as a substitute for 
| potatoes is facilitated by the fact that no such variation takes 
| place in its quality as is the case with the potato, which is 
liable to be matertfally influenced by the effects of unfavor- 
able weather. 

The Sinking of the * Austral. 

An accident which recalls the historic disaster to the Royal 
George of the British navy, at Spithead, many years ago, oc- 
, curred in Neutral Bay, Port Jackson, near Sydney, Austra- 
lia, last November. 

The Orient steamer Austral had gone to Neutral Bay, 
to take in coal before sailing for England, and on the morn. 
ing of the accident had been receiving coal from a;tender 
alongside. Suddenly the ship listed to starboard, and her 
ports being open, the water poured in so rapidly that she 
foundered ‘fn a few minutes. ‘The hour was early, and 
nearly all the officers and crew (between 70 and 80in num- 
ber) were asleep in their berths, The most of them rushed 
out half clad, and were picked up by boats from nearby ves- 
sels. Two officers and three of the crew were drowned. 
The vessel sank in about fifty feet of water.. 

The disaster is attributed to the clumsy and unscientific 
method of coaling practiced at Sydney. Though favored 
with one of the finest harbors in the world, with super- 
abundant space available for wharfage, there are no coaling 
| facilities at Sydney for large ocean going steamers. Accord- 
ingly such vessels proceed to Neutral Bay, and there at 
anchor await the coming of lighters. 

The coal is emptied into the bunkers on one side until the 
vessel lists; then the lighters are removed to the opposite 
side of the vessel. This change was not made soon enough 
on the morning of the disaster to the Austral. Naturally 
there is now. a loud call in Sydney for coal docks after the 
fashion of those in use in this country. 


a ee 
A Heavy Brain. 

It is well known that, although many distinguished men 
have had very large brains, these have been occasionally 
equaled by the brains of persons who never displayed 
remarkable intellect. Another illustration of this has been 
lately published in the Cincinnati Lancet, by Dr. Halderman, 
of Columbus. A mulatto named Washington Napper, aged 
45 years, recently died in the hospital at that town in con- 
sequence of purulent infection due to an abscess of the thigh. 
His brain was found to weigh 6834 ounces, nearly 5 ounces 
more than the famous brain of Cuvier. His height was six 
feet; his limbs are said to have been ape like in length, his 
head was massive, lips thick, lower jaw prominent, but his 
forehead large and well developed. He had been a slave un- 
til the year 1862, and had never been regarded as particularky 
intelligent; he was illiterate, but is said to have been re- 
served, meditative; and economical. 

3 nati d 0 tie 
India-rubber Ocean Carriers. 

A substitute for the time-honored bottle for carrying 
records of disaster at sea is found in a light rubber ball 
two or three feet in diameter and brightly painted. It:is so 
light that it is rapidly carried before the wind, anc is so 
conspicuous that it can be seen at a long distance. One of 
these couriers, having been thrown from a Swedish steamer 
on her way from London to Gothenburg, was picked up 
four days afterward on the coast of Schleswig, and another 
traveled two hundred nautical miles in five days. -A num- 
ber of these couriers, even if thrown overboard in mid- 
ocean, might bring relief to a disabled steamer by carrying 


chants and makers -can practically study the requirements trous consequences as those reported by Dr. Hagen.—Amert ; Word to passing vessels of the probable position of the dis~ 


and necessities or foreign customers. The classification of 


can Naturalist. 
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Chlorophyl in Animals, 

The occurrence of the green pigment peculiar to plants in 
certain animals (such as fresh water sponges, polypi, worms, 
etc.) and its absence from some kinds of plants (fungi, etc.) 
make it impossible to make use of chlorophyl as a mark of 
distinction between where the line may be drawn separating 
the animal and vegetable kingdoms. - Dr. R. Brandt has re- 
cently published some important investigations upon the 
chlorophyl of animals. As these experiments lead to some 
very interesting results, we propose to lay before our 


readers a brief notice of these points as given in the German: 


Humboldt : 

That the green pigment in animals is real chlorophyl bad 
already been proven. Thus Max Schultze proved it chemi- 
cally, while Sorby and Lancaster found that the spectro- 
scopic reactions (absorption bands) of animal and vegetable 
chlorophyl were the same, and Geddes found that the green 
substance in some sea animals decomposed carbonic acid 
and liberated oxygen in sunlight. The corpuscles that 
contain the green chlorophyl are not parts of vegetables 
which have been absorbed by the animal; they are all of 
nearly the same size and shape; they are always found within 
the animal in considerable quantity, never outside of it, 

They never exhibit any considerable change during di- 
gestion; no decrease of green particles takes place in iso- 
lated chlorophyl-bearing infusoria, which must be the case 
if they were the result of digestion. In large trumpet- 
shaped infusoria the green granules lie just under the skin 
orxind, and not in the inner part where digestion takes 
place. There are two possible suppositions. Either the 
chlorophy] particles are integral constituents of the animal 
organisms in question, or else they are not, and only play 
the part of parasites or messmates. The latter seems to be 
correct, for nearly all the animals in question have been 
observed without this green pigment, and the latter cannot 
be formed without light, which is known tobe the case with 

plants too, excepting fungi. 

Peculiar yellow cells have been observed in the radiolaria 
and actinea, the parasitic nature of which has been proved 
by Cienkowsky, Hartwig, and Brandt beyond a doubt, In 
their occurrence and behavior they have much resemblance 
to the green granules under discussion.. Haeckel and others 
had already shown that those yellow substances were true 
cells. 

Brandt has now proved that the green substances in ani- 
mals are of a cellular nature. The true chlorophyl granules 
in plants are morphologically and physiologically dependent 
parts of the cells; they have no cell nucleus nor, cellular 
membrane, .and if isolated soon swell up and are destroyed. 
Now Brandt bas shown that the green granules in animals 
hydra, infusoria, planaria, etc.) always coatain some bya- 
line protoplasm, in which a true cellular nucleus can be de- 
tected by the usual tests; in this protoplasm there is fre- 
quently a starch granule, evidently a product of the assimi- 
lation of the chlorophyl body. 

From this we see that the green substance must: be con- 
sidered as consisting of true cells, and as independent organ- 
isms agreeing morphologically with unicellular alge. This 
was affirmed of spongillia by Noll. as long ago as 1870. 

From a physiological standpoint, Brandt showed that the 
green substance in hydree, infusoria, and spongillia that 
have been wounded and torn does not die, but remains un- 
altered for weeks, and under the influence of sunshine can 
produce starch cells. 

G. Kessler succeeded in causing a colorless stentor (8. 
cerulens) to take up and absorb the green pigment taken 
froma green spongillia, so that it was converted in a few 
hours into a green stentor. But he did not succeed in con- 
verting a gray fresh water polyp (Hydra grisea) into a green 
one (Hydra viridis). 

Brandt conjectures that both species are identical, but as 
yet he has no decided grounds for proof. On the otherhand, 
colorless infusoria were changed into green ones by being 
fed on the green matter from Hydra viridis, 

Brandt gives to these green substances, considered as one 
celled algee, the genus name of ‘‘ Zoochlorella,” and divides 
them into two species, conductrix, living in hydre, and 
parasitica, living in spongillia. 

According to this, chlorophy! should be entirely wanting 
in the animal organism, and only occur in real plants. The 
same would apply to the produet of assimilation—namely, 
starch; hence the assimilation by animals and fungi ou the 
one hand would be totally unlike that in plants on the other 
hand. ; 

The physiological import of these green particles is con- 
sidered by Brandt in another chapter. Their occurrence in 
these transparent water animals permits of their performing 
the-normal functions of chlorophyl, the production of or- 
ganic matter from water and air, with the evolution of 
oxygen, in the presence of sunlight. The query then arises, 
Do these alge produce only just as much matter as they 
themselves require. or do they give some to their hostess? 
Brandt answers this in the affirmative, for most green ani- 
mals seem to take no food at all; in fact, many of them are 
so full of green stuff that they have no room for food. 
Green spongillia were fresh and lively after being kept for 
four months in water that was filtered daily. 

‘In 1876 Geza Entz published some experiments in the 
Hungarian language, the results being similar. 

If further investigations confirm this relation of host and 
guest, which is very probable, the relation of the algee with 
other organisms can be classed under three heads. 

1, Alge and phenogamous plants, The latter fill the 


place of-host, while the former play the part of tenant or 
guest. Each lives independently of the other, as far as food 
and nutrition are concerned. 

2. Alge and fungi (lichens), Here the alge arethe hosts 
which nourish and sustain the parasitic fungi. The alge are 
‘there first; the fungi move in upon them, and cannot. live 
independently. 

8, Algee and animals—the ‘‘Phytozea” of Brandt. Here 
the animals are host, the algee the tenants; but the latter 
sustain and support the former, receiving from them, at 
most, nothing but carbonic acid. According to Entz, if 
they are too abundant in the infusoria, they are crowded in- 
ward and digested; they pay their rent with their lives. 

0 
The New Monitor. 

The navy department appears to be well pleased with the 
behavior of the lately launched monitor Miantonomoh while 
on her trial trip from Philadelphia to Washington. It is re- 
ported that while in the Chesapeake Bay she made ten and one 
half knots per hour, which is said to be equal to the highest 
speed ever reached by the best iron-clad of her class. There are 
two other monitors of the class of the Miantonomoh, exactly 
alike, which up to the present time have been considered the 
best that have been launched, They are the Solimoes and the 
Javary, built ut Bordeaux, France, for the Brazilian Govern- 
ment. The Solimoes was launched in 1875, and the Javary 
in 1881. They are of 3,700 tons displacement, the Miantono- 
moh being 3,800 tons. Their length of beam and draught mea- 
surements are the same asin the case of the American moni- 
tor, and like her they are double turreted and low freeboard 
ships. The Solimoes, on a trial trip in September, 1881, in 
Brazil, just outside cf Ric, developed with half revolutions? 
of the screw a maximum speed of tenand a half knots, the 
same asthe Miantonomoh. It is held as to the credit of the! 
American monitor that, though her screws are smallerthan ; 
intended, yet she made this speed smoothly and without diffi- 
culty,. with all weights aboard and floating down to the load | 
line. Itisclaimed also that the frames of the Miantonomoh 
are stronger for ramming than those of any monitor ot her 
class constructed up tothe present time. The officials of the 
department profess to be very much pleased with her in every 
respect, and predict that when properly armed and finished | 
she will be able to cope with any vesse\ of her size afloat. 

Protection against Lightning. 

The Pic du Midi Observatory, recently established in the 
Pyreuees, is of necessity greatly exposed to thunderstorms. 
In consequeuce, considerable care has been taken to protect 
it against the effects of lightning. ‘T'wo lightning con- 
ductors about 8 feet high have been fixed at the two ends of 
the house, and connected together by an iron armature, as 
also with all the ironwork of the building, and with thistle | 
headed metallic spikes having six points. at the angles of 
the roof and on the shed. It was found advantageous to | 
make the points truncated cones, instead of sharpa they are 
of gold plated copper, with tin junctions. These points re- 
main intact, while sharp ones are damaged. ‘The wholesys- 
tem is connected with two other large conductors, 288 feet 
apart, on two small eminences a little way from the house, 
and connected by chains, the one with the Lac d’Ouest, the | 
other with a snowy ravine. The arrangement works per- | 
fectly; a hissing sound is eften perceptible during thunder | 
storms, and it seems as though the storm is of diminished | 
intensity at that point. It is said that the telegraph clerk at 
Bagneres, however, has often to use his lightning conductor | 
to avoid being struck. The observatory is situate at be- 
tween 9,350 and 9,400 feet above the sea (2,877 meters). 

ee 0 
Recipe tor Luminous Paint. 

For making luminous paint the following has been given: 
‘Take oyster shells and clean them with warm water; put 
them into the fire for half an hour; at the end of that time 
take them out and Jet them cool. When quite cool pound 
them fine, and take away any gray parts, as they are of no 
use. Put the powderin a crucible with alternate layers with 
flour or sulphur. Put on the lid and cement with sand made 
into a stiff paste with beer. 
and bake for an hour. Wait until quite cold before opening 
thelid. The product ought tobe white. You must separate 
all gray parts, as they are not luminous: Make a sifter in 
the following manner: Take a pot, put a piece of very fine 
muslin very loosely across it, tie around with a string, put 
the powder mto the top, and rake about until only the coarse 
powder remains; open the potand you will find a very small 
powder. Mix into it a thin paint with gum water, as two 
thin applications are better than one thick one. This will 
give paint that will remain luminous far into the night, pro- 
vided it is exposed to the light during the day. 
—»>+ 

Legal Construction of Patents. 

In the case of Weir os. the North Chicago Rolling Mill 
Company, Judge Blodgett, of the United States Circuit Court, 
Northern District of Illinois, held that a patentee, in reducing 
his patent to practical application, is not held to strictly and 


Soo 


entirely follow the mere mechanical device shown in his; 


drawings, but he may deviate so long as he does not violate 
the principle involved in his patent. 

In the case of Evans vs. Kelly, same court, Judge Drum- 
mond decided that a patent claim must be construed in the 
light of the specifications, and where the specifications de- 
scribe the entire article, parts of the description caunot be 
separately considered to show an infringement of one of 


‘the parts, 
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When dry, put over the fire: 


Chrome Yellow. 

This process is based upon the solubility of metallic ci- 
trates in alkaline citrates, and particularly in ammonium ci- 
trate. This property applies not merely to the metallic 
citrates, but to a number of other salts. Thus, in presence 
of an alkaline citrate baryta is not precipitated by sulphates. 
nor potassium ferrocyanide by the ferric salts. The insolu 
ble chromates are all more or less dissolved by ammonium 
citrate, and in general-more in heat than in the cold. Zinc 
chromate, among others, which is little. soluble when cold, 
dissolves with great readiness when heated. Lead chromate, 
on tbe other han4j, is dissolved with much more difficulty. 
On submitting to the action of steam a color composed of 
lead citrate, ammonium citrate, and zinc chromate, a lead 
chromate yellow is obtained almost as solid as that produced 
by dyeing. By the action of steam the lead citrate and zinc 
chromate dissolve in the ammonium citrate, and give by 
| double decomposition zinc citrate and lead chromate, which 
iis fixed upon the fiber. The author exhibited a swatch 
| which had been soaped at a boil for half an hour. It may 
| be foreseen that solid greens may be obtained by adding to 
the color alizarin blue.—M. Jaquet. 

eh it ag a ge th re 
Russian Teeth. 

From a recent examination by Dr. Franzius of the teeth 
of 650 soldiers in Russia, it appeared that 258, or nearly 40 
per cent, had dental caries. He finds that of ail the teeth, 
the third molar is most often affected; such cases making up 
one-half of all the cases. The teeth are affected in a certain 
successive order: first, the lower third molar is attacked, 
then the upper, then the lower fourth molar, and so on. The 
incisors and the canine teeth of the lower jaw stand last in 
theline. The durability of the upper teeth stands to that of 
fhe lower as three totwo. The teeth in persons of fair com- 
piexion and hair are less durable than in those of dark com- 
plexion and hair (40 to 87 per cent), Stature has a manifest 
influence on the durability of the teeth, which increases with 
decrease of height, and vice versa, (Dr. Franzius seeks an ex: 
planation of this curious fact in a less perfect outer circula- 
tion in tall men than in short men.) The right teeth show 
a greater vitality than the left. The conditions of the 
soldier’s life do not show any harmful influence on the state 


| 


of the teeth. 


oe a a 
A Gigantic Shark. 

A formidable shark was lately captured at St. Paul, in the 
Island of Reunion. The fishermen had observed it for some 
time following their boats. It wascaught with a baited line, 
and pulled ashore by fifty men, a slip-knot having been 
passed round the tail. It proved to be a female shark of the 
species called Carcarias prionodon (having saw-like teeth). 
It measured exactly 5 meters (about 16 feet 8 inches) in 
length, and 3°60 meters (12 feet) circumference at the middle. 
It was stranded at a point were.a man would be beyond his 
depth. Two other small sharks were captured soon after. 
A considerable crowd came to see the monster, which was 
exhibited by the fishermen at 10 centimega head. M. Lantz, 
director of the museum, was advised of the capture, and has 
preserved the skin and the skeleton. 

a an Ca er ce) nec aE 
A Foundry Filled with Poisonous Vapor. 

A singular and remarkable occurrence is reported from 
the Reading (Pa.) Hardware Company. The foundry win- 
dows were tightly closed against the inclement weather with- 
out, and about ninety men were at work. Suddenly a large 
volume of sulphurous gas poured out of the opening in the 
cupola and flooded the foundry. Tenmen became deathly 
sick, and dropped to the floor at once. The others com- 
menced vomiting, and complained of severe pains in the 
stomach and thehead. Two were perfectly unconscious, and 
remained in that condition for some time, having to be taken 
to their homes in carriages. The foundry presented the 
appearance of a huge hospital, with men lying in every direc- 
tion. About seventy men were affected, and the foundry 
was obliged to suspend operations for some days. 

een dial tia aa ane 
The Volta Prize. 

The French prize of 50,000 francs instituted by the decree 
of June 11, 1882, in favor of the author of the discovery 
which shall enable electricity to be applied economically in 
one of the following directions: As a source of heat, of light, 
of chemical action, of mechanical power, as a means of the 
transmission of intelligence, or of the treatment of disease— 
will be awarded in December, 1887. The savants of all 
nations will be admitted to compete up to June 30, 1887. A 
| commission nominated by the Minister of Public Instruction 

will be charged with examining the invention specified by 
each candidate, and of recognizing whether it fulfillsthe con- 
| ditions required. 


Estimating the Damages. for Patent Infringement, 

In the United States.Circuit Court, District of Connecti- 
cut, Judge Shipman held, in the case of Zane vs. Peck, for 
infringement of a faucet patent, that the measure of damages 
for infringement of a patent is the profits that the plaintiffs 
would have made on the sales of the patented article had 
they supplied the customers to whom the defendants sold 
such article. In estimating the amount of such profits, the 
cost of manufacture and sale should be deducted, and on 
sales of alarge amount clerk’s hire, storage, freight, etc., 
should be considered as part of such cost. The motion of 
plaintiffs for treble damages was denied. 


i 
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MACHINE FOR SHARPENING TWIST DRILLS. 

One of the most recent inventions of the house of Heil- 
mann-Ducommun & Steinlen, of Paris, is a: machine for 
sharpening the end of twist drills of the Americantype. This 
machine gives still another proof of how generally. this 
American tool has come into use, inasmuch as for one of 
the operations which, at first sight, seems one of the simplest, 
the manufacturers have been ied to substitute an apparatus 
for the hand of man. 

The principal part of the machine is a vertical emery 
wheel, which revolves very rapidly, and to which the hori- 
zoutally arranged bit to be sharpened presents itself with an 
obliquity corresponding to the conicalness to be obtained. 
The sharpening is effected in two periods—that is to say, 
after half the conical surface is finished the operation is 
arrested in order to give the drill a half turn, so as to com- 
plete the sharpening. During the operation, moreover, and 
while the emery wheel is describing a constant plane, the 
drill takes on an oscillatory motion, which corresponds to 
about a quarter revolution; and, finally, the carrier under- 
goes a slight horizontal oscillatory motion, from whence it 
results that the form of the cut is not exactly conical, but 
assumes a shape slightly like that of an ogive. 

We shall now proceed to describe this important tool, 
which is represented in all its details in the accompanying 
plate. 

Fig. 1 gives a view of the machine, which is partly a per- 
spective one and partly a longitudinally sectional one on the 


wise of cast iron), that contains different important. parts of 
the mechanism. It is upon this same table, F, that is 
mounted the carrier that holds the drill to be sharpened. This 
carrier, H, consists of a east iron cylinder connected with 
the horizontal base plate by a support having an elliptical 
section. ; 

As the different figures (especially Fig. 2) indicate, the 
axis of the drill-carrier forms with the plane of the emery 
wheel an angle which corresponds with that which the sharp- 
ened extremity of the drill is to possess. But its position is 
not absolutely fixed; for, during the work, it must describe 
a slight angular movement, according to a fixed point as a 
center situated ina line perpendicular to the extremity of 
the bit. At this point (see Fig. 5) the base plate, H’, carries 
a socket which traverses the table, F, and holds a bolt, a, on 
which the.base plate turns in its angular movement. The 
base plate, H’, is beveled off at its opposite extremity, and 
is adjusted concentrically to the bolt, a, in a piece, 6, which 
secures regularity in the motion of the drill-carrier and holds 
it. in a vertical direction. 

Independently of this general motion of the carrier, which 
has the effect of giving the cut a somewhat ogive form in- 
stead of that of a regular cone, which it would have were 
the carrier, H, immovable, the bit makes a quarter revolu- 
tion during the operation, as before stated, so that the emery 
wheel acts at first on half of the surface to be sharpened, 
and then, on-a half revolution ofthe drill, completes the ope- 
ration. 
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tube, ¢, on which may be adjusted a rubber tubing for carry- 
ing off the dust through the draught. set up by the revolving 
wheel. This important accessory is represented in detail 
and on a larger scale in Figs. 9 to 11. F 

THE FIRST MOTION OF THE EMERY WHEEL. 

The wheel, A, which is represented in detail in Fig. 9, has 
a wide opening in its center, and is adjusted on. the axle, B, 
by a central screw, j’. This axle, B, which revolves in the 
interior of the sleeve, C, is adapted thereto by a conical bear- 
ing for the purpose of obviating all longitudinal play. . This 
adjustment, in order to produce all its effect, is finished off. 
at the opposite extremity with a conical ring, which has a 
thread on its cylindrica) part that carries the pulley, B’.. As 
has been seen, this sleeve really forms part of a puppet 
mounted with slides on the support, D, and this. effective 
movement is given it in order to bring about the approach 
of the emery wheel and the drill to be sharpened. Such move- 
ment is produced, as usual, by means of a screw, &, fixed in 
the puppet, C, and traversing nuts connected with the sup- 
port, D. This movement and the degree of approximation 
are limited by the contact screw, &' (Fig. 1). 

TRANSVERSE MOTION OF THE EMERY WHEEL. 

To properly understand this motion, which is much more 
complicated than the preceding, and which is, morevver, en- 
tirely mechanical, it will be necessary to consult Figs. 1 and 
3, where it will be seen that the support, D, is traversed by 
a screw, D’, upon which is mounted a spring block that is 
embraced by the forked end of a lever, L, oscillating around 
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line 1-2, to allow the mechanism to be seen that is contained 
in the case upon which the too] is mounted. Fig. 2 shows 
a horizontal projection. Fig. 3 is a transverse section on 
the line 8-4. Fig. 4 shows, in section and beneath, and on 
the line 5-7, the case containing the mechanism of the driv- 
ing gear. 

Conformably to the general definition that we have just 
given, the principal tool of the machine is an emery wheel, 
A (Fig. 6). mounted on the extremity of an axle, B, that ope- 
rates like the shaft of a lathe; but, as this axle has to possess 
the property of an effective longitudinal movement, it is 
mounted in the interior of a cast iron sleeve, C, which is ad- 
justed, like a carriage support, on a plate, D, upon which it 
is capable of sliding and carrying along the emery wheel and 
its entire mechanism. : 

But, to prevent the emery wheel from always operating 
with the same part of its surface, the entire part that we 
have just described is arranged so. as to have an automatic 
transverse movement during the action of the wheel; so 
this plate, D, upon which the sleeve is mounted after the 
manner of a carriage, is adjusted in the same way on the 
support, E, but perpendicularly; and it is then connected 
with a special mechanism that communicates to the whole 
that alternating transverse motion which is required for the 
proper working of the emery wheel. 

The support, E, which serves as a base to this part, is 
fixed upon a cast iron table, F, which covers:a case, G (like- 


The same mechanism that causes the oscillation of the car- {| 
rier also effects the rotary oscillation of the bit, through the 
following arrangement: 

The cylinder, H, contains within it a second cylinder, d, 
which is so arranged as to receive the bit and hold it firmly. 
To the cylinder, d, there is affixed a disk, e, op is at- 
tached to a socket, I, mounted freely on the c¥linder, H. 
This socket, I, is cast in a piece with a toothedsector, which 
gears with another sector, I’, of the same size, whose axle 
revolves in a socket, f, adjusted in the plate, H’. Theaxle, 
g, traversing the socket, f, carries a pinion, J, which engages 
with a rack, J’, fixed under the table, F. 

The machine is actuated simuJtaneously by two different 
belts. The axle, B, of the emery wheel is revolved sepa- 
rately through the medium of a small pulley, B. A second, 
and narrower belt, running over a fast and a loose pulley, / 
and //, sets in motion an axle, K, revolving in the bearings, 
F’. Thisaxle, K, carries two endless screws, which are de- 
signed tg effect respectively a transverse movement of the 
emery wheel and the combined motions of the bit carrier. 
There will be remarked in these different figures a rod, ¢. 
This carries the belt guide for the pulleys, # and h’. The 
machine, as a whole, is bolted to a base, G, which is hollow 
and serves as a tool chest. ‘I'he emery wheel, A, revolves 
within a copper jacket, A’, the object of which is to prevent 
the dust from the wheel becoming disseminated through the 
air and injuring the workman. It is also provided with a 
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its lowér extremity as a center. The oscillatory motion of 
this lever is brought about by a cam, I’, containing a screw- 
shaped groove, into which enters a slide, J, belonging to the 
lever. This cam is mounted upon an axle, L?, revolving in 
brackets, F2, cast in a piece*with the table, F, and carrying 
likewise a helicoidal wheel, m. This latter, gearing with «an 
endless screw, m’, on the axle, K, it results that the axle, 
L?, is submitted to a continuous rotary motion. which, as 
regards the lever, L, becomes an oscillatory motion that is 
transmitted to the support; D, and consequently to the 
emery grinder. 
ARRANGEMENT OF THE DRILL-CARRIER. 

The arrangement of the interior of the-cylinder, H, for 
fixing therein the drill is somewhat elaborate. It consists of 
the socket, d, which is submitted to the alternating circular 
motion, and to which is directly affixed the disk, e—the lat- 
ter being held longitudinally by a nut, e’. This socket con- 
tains within it a second socket, d’, which is directly traversed 
by the drill, and is held in place by a screw collar, d?, actuated 
by the ring, d®. The drill is really held tightly in place bya 
conical plug screwed into the socket, d'. It is evident that 
the mounting of drills of different diameters is effected by 
substituting similar pieces of different sizes. 

COMBINED MOTIONS OF THE BIT-CARRIER. 

It now remains fo show how the carrier is actuated. For 
this purpose we shall refer to Figs. 7 and 8. From these it 
may be seen that the axle, g, carriesa socket, 0, with: which is 
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articulated a rod, M, consisting really of two threaded rods 
connected by a nut, o’', thus permitting the length of this 
piece to be regulated with accuracy. * Vhis rod articulates at 
its other extremity with the pin of a very small crank, p, be- 
longing to the shaft, N, which revolves in the brackets, F’, 
and which is arranged parallel with the axis of the mean po- 
sition of the carrier. On the end of this shaft, N, there is 
fixed a pinion, N’, whose teeth engage with an endless screw 
fixed on the driving shaft, K. It results from this arrange- 
ment that the rod, M, communicates to the axle, g, an alter- 
vating motion, carrying with it the whole mechanism of the 
carrier, and thus determining its oscillatory motion; but, at 
the same time, the forced gearing of the pinion, J, with the 
fixed rack, J', causes the former to make a partial revolution, 
which it transmits to the socket, d, and the drill that it holds. 
Fig. 8 is a geometrical diagram of this motion, showing the 
displacement of the pinions on the rack, the angular motion 
that results therefrom in the carrier, and the extent of its 
revolution. We have said that the interdependence between 
the motion of the sector, I’, and the socket, d, resulted from 
the connection between the disk, e, and the first sector, I. 
But this disk has still another important function. Its con- 
nection with the sector, I, results from a spring nut, g, bolted 
upon a projection belonging to the sector and entering a 
notch in the circumference of the disk, e As there are, in 
reality, two like notches, diametrically opposite, this disk 
thus serves as a divider for changing the-position of the drill 
and presenting the two halves of its extremity to the grinder 
with precision. Its longitudinal position for the two phases 
of this operation is likewise secured by means of a sort of 
alidade, O (Figs. 1 and2), mounted at the extremity of the 
carrier, H.—Machines, Outils et Apparetis. 

—— 1a 
First Use of Anthracite Coal. 

Anthracite coal was discovered in Petnsylvania soon after 
the settlement of the Wyoming 
Valley, butits first practical use 
was by Obediah Grose in’ his 
blacksmith shop, in the year 
1768. In 1791 Philip Ginter dis- 
covered anthracite coal on the 
Lehigh. In 1802 Robert Morris, 
of Philadelphia, formed a com- 
pany and purchased’ 6,000 acres 
of the property on which Ginter 
discovered the coal. The coal 
company was called the Lehigh 
Coal Mine. This company 
opened the mine and found the 
vein to be 50 feet thick and of 
the very best quality @f coal. 
The company made every effort 
to secure a demand for the coal, 
but without success, and having 
become thoroughly disgusted 
with their speculation, leased the 
6,000 acres of this mammoth coal 
field to Messrs. White & Hazard, 
of Philadelphia, for twenty 
years, at an annual rental of one 
ear of corn. Messrs. White & 
Hazard tried to use the coal in 
the blast furnace in 1826, but 
failed; the furnace chilled. In 
1832 Neilson conceived the idea 
of the hot biast for saving fuel, 
and in 1833 David Thomas 
adopted the idea of the hot blast 
and anthracite together. White & Hazard had, previous to 
this, formed a company and bought the property. In 1839 
Thomas made the use of anthracite for making pig metal 
a success, by which the twenty ears of corn were transferred 
into $20 000000: And this is the early history of the great 
Lehigh coal mines of the present day. I remember well the 
banquet given by Burd Batterson and Nicholas Biddle at. 
Mount Carbon in 1840, at which time they paid William 
Lyman, proprietor of the Pioneer Furnace, $5,000, the pre- 
mium they had offered for the first successful use of anthracite 
coal as fuel in the blast furnace. But David Thomas was 
the lion of the day.—Pitisburg Commercial. 

$< + 
The Treatment for a Cold. 

The Monthly Magazine (London) reports Dr. Graham 
as saying that it is not a correct practice, after a cold is 
caught, to make the room a person sits in much warmer than 
usual, to increase the quantity of bed clothes, wrap up in 
flannel, and. drink a large quantity of hot tea, gruel, or 
other slops, because it will invariably increase the feverish- 
ness, and, in the majority of instances, prolong rather than 
lessen the duration of the cold. It is well known that con- 
fining inoculated persons in warm rooms will make their 
smallpox more violent, by augmenting the general heat and 
fever; and itis for the same reason that a similar practice 
in the present complaint is attended with analogous results, 
a cold being in reality a slight fever. In some parts of 
England, among the lower order of the people, a large glass 
of cold spring water, taken on going to bed, is found to be a 
successful remedy, and in fact many medical practitioners 
recommend a reduced atmosphere and frequent draughts of 
cold fluid as the most efficacious remedy for a recent cold, 
particularly when the patient’s habit is full and plethoric. 

Dr. Graham further says: 

It is generally supposed that it is the exposure to a cold or 
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wet atmosphere which produces the effect called cold, 
whereas it isreturning to a warm temperature after exposure 
which is the real cause of the evil. When a person in the 
cold weather goes into the open air,-every time he draws in 
his breath the cold air passes through his nostrils and wind- 
pipe into the lungs, and, consequently, diminishes the heat 
of these parts. As long as-the person continues in the cold 
air, he feels no bad effects from it; but as soon as he returns 
home, he approaches the fire to warm himself, and very 
often takes some warm and comfortable -drink to keep out 
the cold, as it-is said. The inevitable consequence is, that 
he will find he has taken cold. He feels a shivering which 
makes him draw nearer the fire, but all to no purpose; the 
more he tries to heat himself, the more he chills. All the 
mischief is here caused by the violent action of the heat. 

To avoid this when you come out of a very cold atmo- 
sphere, you should not at first go into a.room that has a fire 
in it, or if you cannot avoid that, you should keep for a 
considerable time at as great a distance as possible, and, 
above all, refrain from taking warm or strong liquors when 
you arecold. This rule is founded on the same principle 
as the treatment of any part of the body when frost bitten. 
If it were brought to the fire it wouldsoon mortify, whereas, 
if rubbed with snow, no bad consequences follow from it. 
Hence, if the following rule were strictly observed—when 
the whole body, or any part: of it, is chilled, bring it to its 
natural feeling and warmth by degrees—the frequent colds 
we experience in wiuter wouldin a great measure be pre- 
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THE JARDIN DES PLANTES REPRODUCED BY 
PHOTOGRAPHY. 
Photography is rendering incomparable services to all the 
sciences. Astronomy, physics, and chemistry are drawing 
on its resources every day to fix on the negative stars, 


| luminous spectra, or microscopic objects. This art, so valu- 
‘able, is likewise called upon to lend its useful aid to the 


Such a reflection recently arose in our 
mind on examining a remarkable photographic collection 
due to the talent of M. Pierre Petit. This collection in- 
cludes more than two hundred photographs of large size, re- 


_ presenting the entire Museum of Natural History of Paris. 


On looking over the album containing these photographs, 
we see reproduced with genuine art the hothouses, the gar- 


-dens, the menagerie, the collections, the mounted animals, 


and even the living ones, taken at a flash by instantaneous 
photography in the posture peculiar to them. The annexed 
engraving was taken from one of these photographs repre- 
senting a bear pit. The bear, ‘‘ Martin,” is seen standing 
upright at the moment at which the traditional piece of 
bread is about to fall from the hand of a visitor. This 
scene, as may be observed, is perfectly truthful, and forms 
a charming picture. 

As well known, these bear pits are three in number—one 
for the white bears and the others for the brown ones. It 
was in one of these pits that was formerly kept.the genuine 
“‘Martin,” so celebrated throughout Paris for his size, 
beauty, and agility in climbing the tree plantedin the mid- 
dle of his pen, and especially for having hugged to death an 
old soldier who, having at night mistaken a metal button 
for a five franc piece, had theimprudence toenter the pit to 
get it. This celebrated bear no longer exists, but he has 
successors, and the visitors always see one ‘‘ Martin,” in the 
Jardin des Plantes. 

The collection of photographs that we have looked over 
is so interesting that we should like to be able to reproduce 
the whole of it. We have especially admired some photo- 
graphs of the hothouses, and those of the reptile mevagerie. 
The reproductions of the cases of insects and butterflies of 
the entomological collection are astonishing for their ac- 
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‘inches wide. 


55 


curacy and sharpness; and they do the greatest credit to the 
talent of the operator, and will, we believe, render true ser- 
vices to naturalists—La Nature. 
0 
Garnets. 

The color of the garnet is blood or cherry red; when 
mixed with blue it passes into crimson and violet red, and 
when tinged with yellow into hyacinth red; it is also met 
with of a reddish brown color, liver-brown, and black, also 
greenish black. It occurs in mass, disseminated, in angular 
fragments, or crystallized. Its primitive figure is the rhom- 
boidal dodecahedron, which, when somewhat lengthened, 
presents the appearance of a short six-sided prism, the faces 
of which are parallelograms terminated by trihedral summits 
with rhomboida] faces. Sometimes the original faces of the 
dodecahedron entirely disappear, and the. result is a solid 
bounded by 24 equal and similar trapeziums. Sometimes all 
the sides of the primitive dodecahedron are replaced by 
lengthened hexagons, whence results a solid bounded by 12 
rhombs and 24 hexagons. Other more complicated figures, 
but which cannot be rendered intelligible by mere descrip- 
tion, originate from the mixture of the two preceding modi- 
fications. The size of the crystals is subject to great varia- 
tions. Some are no larger than a pin’s head, while others 
are four inches or more in diameter. The external luster is 
casual, but generally glistening; the internal luster is bright- 
shining, vitreous. Its fracture is perfectly conchoidal, 
passing into imperfectly conchoidal, coarse grained, uneven, 
or splintery. Its fragments are indeterminately angular and 
sharp edged. In sometimes occurs in granular or lamellar 
distinct concretions. It varies from transparent to translu- 
cent on the edges. Its hardness is superior to that of quartz. 
Its specific gravity is from 3-7 to 4°2. 

It is often magnetic, and is fusible without much difficulty 
before the blowpipe into a black enamel. When strongly 
heated in a charcval crucible, it 
affords a gray dusky glass full 
of grains of iron, often amount- 
ing to 10 or 12 per cent. 

This mineral has been repeat- 
edly analyzed by Klaproth, Vau- 
‘quelin, and other able chemists, 
but without much agreement 
in the results; and as in gen- 
eral the same method of an- 
alysis has been adopted, the 
remarkable differences which 
have occurred can only be at- 
tributed to a real variation in 
its composition; they all agree, 
however, that it contains a large 
proportion of iron, and possibly 
this ingredient may be the one 
which principally influences its 
crystallization. 

The Bohemian garnet has been 
analyzed by Klaproth, with the 
foliowing results: Oxide of iron, 
16°5; oxide of manganese, 0:25; 
silex, 40; alumina, 2°85; lime, 
3°5; and magnesia, 10. Vauque- 
lin’s analysis of the same stone 
gives the following: Oxide of 
iron, 41; silex, 36; alumina, 22; 
and lime, 8. The Sirian garnet, 
according to Klaproth, contains: 
Oxide of iron, 36; oxide of man- 
ganese, 0°25; silex, 35°75; and 
alumina, 27:25. The most beautiful and valuable garnets 
are the oriental. They come principally from Pegu; and 
the town of Sirian having been formerly the chief mart 
for them, they are hence by corruption known among 
lapidaries by the appellaticn of Sirian garnets. They appear 
to be the carbuncle of the ancients; their color is crimson, 
verging into a very red violet; they are transparent, and 
havea conchoidal fracture. Of their geological situation we 
are entirely ignorant. 

Next in estimation to the oriental is the Bohemian garnet. 
It is met with in the Mittelgebirge of Bohemia and in Sax- 
ony; its color is blood red, verging into yellow; it never oc- 
curs crystallized, but only in rounded and angular grains; it 
is transparent, and its fracture is conchoidal. It occurs in 
floetz-trap and in alluvial land, formed by the decomposition 
of this class of mountains; it is also met with in serpentine. 

Common garnet occurs almost always in primitive rock, 


‘| especially in micaceous schistus, chloritic slate, and serpen- 


tine; it is sometimes so abundant as to constitute the princi- 
pal part of the rocky mass in which it is found, which is 
then an excellent flux for iron ores on account of its fusibil- 
ity and the large quantity of this metal which it contains. 

The oriental and Bohemian garnets when cut and polished 
are very beautiful, and were formerly (particularly the first) 
in high estimation, but by the caprice of fashion their em- 
ployment, and consequently their value, have since much 
declined.— Glassware Reporter. 

a 

THE new elevator just erected in Detroit is one of the 
largest in the country. It is of brick, is 311 feet long, 98 
feet wide, and 136 feet high. It has a capacity of 1,300,000 
bushels. The belting is of rubber. The main belt is 48 
The elevator bucket belts are 20 inches wide. 
The machinery, it is said, has a capacity to handle in ten 
hours all the grain the elevator can store. 


Scientific American. 
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PHOTOGRAPHIC NOTES, 
IMPROVED DEVELOPERS. 
Stock Sotution No, 1, which will keep : 


The bromine solution is first mixed with the water, and 
then 

Pyrogallic acid.......ccccceee © 0+ ceceeceeees ine ass 120 grains 
is added. The solution is now ready for use. Care should be 
taken to avoid inhaling the fumes of bromine when mixing 
it with water. 


Stock Solution No. 2. 


WOE ys cape eka ccenvan’ ahace sees sebeetie ...2 ounces, 
Liquor ammonia, 880°......... -..06 wie Ssibin so one oleae sienreies -1 ounce, 
Bromide of potassium........0:-.-sseesseceee- eee -. 180 grains. 


This solution must be kept in a tightly corked bottle. 
Stock Solution No. 3. 


Wale ccsciicstecioecscce'sede acess cetive sasateieses aoe 20 ounces. 
Stock solution No, 2 ........... 3 drachms, 

To develop a quarter plate take seven drachms of No. 3, to 
which add sixty minims of No. 1; flow this over the plate; 
and the image will develop gradually free from fog. A. L. 
Henderson, of London, Engiand, originator of a new formu- 
la for cold gelatine emulsification, regards the above devel- 
oper as superior to all others for gelatine plates. 

A modification of the above developer has been found to 
work well. 

Two stock solutions, one a saturated solution of washing 
or sal soda, and the other a saturated solution of pure sul- 
phite of soda in water, should be made. 

To develop a 4x 5 plate, take: 


e-l Ounce. 


to which add 


Saturated solution sal soda 1 drachm. 
a “© gulphite soda............ eins Mehde -ldrachm. 
Bromo pyro solution No, 1 (as above)............seeeeee 4 drachms. 
Flow and develop in the usual manner. 
The formula may be simplified as follows : 
Stock Solution. 
Water...... ea acs eiuie le oid teang'r' 6 cvevek# Sfenaiee? 20S RES eOa Wont «.«32 ounces, 
Saturated solution sal soda... ......... 6. 5 sees ee eeee 4 OUNCES. 


“ oe 


sulphite soda.......... eeaieie os nave es 4 ounces, 

To develop a 4 x 5 plate, take ten drachms of the above, to 
which add four drachms of the bromo pyro solution No. 1 (as 
given above). 

If the plate bas been under-exposed, more saturated sal 
soda solution should be added; if over-exposed, the devel- 
oper should be immediately poured off into a measure, the 
plate flooded with water, then drained, and the developer 
returned. diluted slightly with water, and a few drops of a 
10 per cent solution of bromide of ammonium added. The 
image will then develop out more slowly, and gain the de- 
sired intensity. : 

Plates developed with this developer are soft, quick 
printing, clear in the shadows, and possess every good 
quality of a wet plate. 

The employment of sal soda as a developing agent has the 
advantage over ammonia in that it is more stable. The solu- 
tion keeps clear but red, and from three to four plates can 
be developed one after the other at one time. 


A GOOD INTENSIFIER FOR GELATINE PLATES. 
Solution No. 1. 


WA ERs canis ae Saale se dee tos cee dewehaawleeeeoee Sa yees 8 ounces. 
Saturated solution bichleride of mercury.. seeveveee el OUNCE. 
Saturated solution bromide of potassium.............+se1 ounce. 


Solution No. 2. 


WALED 0 cose ced eestas seees os-...8 OUNCES, 
Nitrate of silver... ...--. ..--- ooo 000%5 grains, 
Cyanide of potassium, C.P....  .eceesccececeeecoeeecs U5 grains, 


To make No. 2, divide the water into two parts, dissolv- 
ing the silver in one, and the cyanide of potassium in the 
other. Then pour the potassium solution into the silver; a 
precipitate of cyanide of silver will be formed, which will 


be mostly redissolved by agitation; a slight excess should# the reporter of the Hngineer, have given the following par- 


remain at the bottom of the bottle. 

After the plate has been fixed and thoroughly washeA, 
immerse it in the mercury solution; the length of time @e- 
pends upon tbe amount of intensity required. If greaf in- 
tensity is desired, let the plate remain until the surfacé has 
bleached white. Then wash the plate thoroughly under the 
tap and immerse in solution No. 2 until the white tint is 
changed to a deep violet black, which occurs very rapidly. 
If the plate is left too long in the cyanide solution, the 
density of the negative is weakened. The trays holding the 
solution should be rocked to and fro to insure uniform 
action on the plate. . 

When the proper time for removal has arrived, wash the 
plate thoroughly and dry. Among the advantages of this 
intensifier are that it works quick, gives clear shadows 
(valuable in line work), und an unequaled brilliancy of 
color to the negatives. 

te 
The Greely Colony Relief Party. 

It will be remembered that the party sent to Greenland 
last summer to carry supplies to the party of observation 
stationed at Lady Franklin Bay returned without avcom- 


plishing their purpose, turned back by impassable fields of | 


ice. As the colony was provisioned for two years only, it 
becomes imperative that relief shall be got there before the 
‘end of the current year. 

The selection of the members of the new relief party 
devolves upon General Terry, of the Department of Dakota. 
From a list of 200 volunteers or more, there has been select- 


ed a detail of one commissioned officer and four enlisted men 
whose long service in the Northwest: has inured them 
to hardships of.the sort to be encountered ‘in their Arctic 
quest. : 

First Lieut. Ernest A. Garlington, Seventh Cavalry, who 
has been selected to command the expedition, was born in 
South Carolina, and graduated from the Military Academy 
in 1876. The others of the detail are Sergt. John Kenny, 
Troop I, Seventh Cavalry; Corp. Frank Elwell, Company E, 
Third Infantry; O. F. Morits, Company A, Seventeenth In- 
fantry; and Private J. J. Murphy, Company F, Eleventh In- 
fantry. Three of these have been chosen with special refer- 
ence to their physical qualifications. Lieut. Garlington is 
less than 80 years old, above the average height, with a 
strong, well built, soldierly physique. He is intelligent and 
possesses more than ordinary quickness and energy. He is 
considered by all who know him to be especially adapted for 
such a command. In addition to Lieut. Garlington and the 
men mentioned above, four others have been selected, and 
with two men from the Signal Corps and a medical cificer, 
will comprise the party. It is proposed that the expedi- 
tion shall leave St. John, Newfoundland, about June 15 
next, so as to take advantage of all favorable conditions of 
ice, and if possible, reach Discovery Harbor. Should this 
not be possible the vessel will land the party and stores at 
Life Boat Cove and return southward. The party will then 
establish itself for the winter, and endeavor to open com- 
munication with Lieut. Greely by sledges and assist himin 
his retreat from Lady Franklin Bay, ifsuch retreat should be 


necessary. The desire is to maintain the station at Lady 
Franklin Bay at least until 1884, in order to realize the full 
purpose for which it was established. 
4-0 
Preventing Water Pipes from Bursting in Frosty 
Weather. 

A simple method of preventing the bursting of- water 
pipes during frosty weather has recently been patented by 
Drs Buxton and Ross, and was exhibited at the late Elec- 
trical Exhibition at the Crystal Palace. A valve of special 
construction, called by the inventors a ventilating valve, is | 
screwed or soldered into the end of the house main service- 
pipe in the cistern, and a piece of string or wire conducted 
from it to any convenient spot, and fastened to a nail or 
hook. When frost is expected, all that is needful is to un-, 
hook the spring, when the valve 
falls upon its seat, and air being 
admitted through the small pipe 
which rises above the surface of 
the water,’ the pipes can be emptied 
by simply turning on the tap at the 
lowest point in the house service, 
the water in the cistern being 
saved. To obviate forgetfulness 
on the part of servants, the invent- 
ors have called in electricity to 
their aid. A thermometer of spe- 
cial construction is so arranged that ° 
when the temperature .falls below 
33°, a current is sent through an electro-magnet, which 
releases a catch, causing the valve to fall upon its seat, and 
at the same time opening a small pet cock at the lowest 
point in the house service and draining the pipe. The bat- 
tery is cut out by the fall of the catch, and when the valve 
is raised again, that water may flow into the pipes, the con- 
nection is made good. The electrical part of the apparatus 
is by no means an essenttal feature, but simply saves trouble, 
and prevents the possibility of allowing the pipes to remain 
full during frost, as the contrivance is rendered automatic 
by its agency.—The Butiding News, 

rr a — nT treme 
How Divers Work under Water. 

The submarine work of the new Folkestone pier, Eng.,+ 

executed by two divers, who, in reply to the questions of 


ticulars as to their experiences: ‘‘On first beginning to 
work as divers we felt as if our heads were stopped up; the 
pressure was felt chiefly in the ears. The increase of depth 


of water when we are descending is perceptibly felt; the|. 


difference of level between high and low water is clearly ap- 
preciable. Eight or ten fathoms—48 fect or 60 feet—is a 
reasonable depth to work in; divers are said to have gone 
down 220 feet; if so, we should not like to do it ourselves. 
At 10 feet depth we feel the pressure, and at 20 feet can 
feel the increase, but do not feel quick or slow variations of 
but 4 feet or 5 feet. In deep water we feel the pressure all 
over the outside of the body, and some divers are said to 
have borne a. pressure of 18 pounds or 20 pounds to the 
square inch. At the present extension of the Folkestone 
pier we are working at a depth of six or seven fathoms at 
high water. We then feel the pressure on the outside of 
the body a little, but not enough to hinder us in our work, 
When working in shallow water, there is not so much pres- 
sure in a diving dress as in a diving bell, because we can 


| tap so as to give a larger orifice for the escape of the air. : 


| heads, because we stir up the bottom, and where the water 


regulate the pressure better inside the dress by turning the 


We cacuot see far through the glass of the helmet; when | 
the water is exceptionally clear we can see about 20 feet, but | 
usually cannot see beyond 5 feet or 6 feet. Fishes some- 
times come to look at us, and mostly from above . our 


above is rather clearer they wait on the lookout for any food 
they can get. If we lift a hand toward them, they are off 
like a shot. Flat fish near the ground are tvo quick when 
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| Baker says: 


t 
we try to catch them with the hand, but we can spear them 


sometimes with our crowbar. We have never seen any 
large fish near; the largest which one of us ever saw was a 
conger eel, about 2 feet 6 inches, which came near about a 
week ago. He came alongside quietly, and when the crow- 
bar was raised toward him he was off. 

‘« In laying the foundations of the present pier we first level 
the sea bed; sometimes it is pretty flat, and sometimes we 
have to dig away 114 feet or 2 feet. The concrete is slightly 
damped right through, not much, before it is sent down to 
us in bags by means of the crane overhead; some of the 
bags contain 2 cwt. We lay the concrete, bags and all, and 
the average thickness of the concrete along the bottom is 
about 15 inches. Only one of us works at a time. When 
the concrete is laid, the blocks of artificial stone are slowly 
lowered down to us, and we guide each one into its place; 
this is all the more easily done because they weigh so much 
less in water thanin air. They are not cemented together 
beneath the water. They are not always permanently placed 
at the first attempt; perhaps the bed is not at the right level, 
so:that the block has to be raised again while we level it. 
We then take the wooden plugs out of the lewis holes of the 
block, and twist the lewis round with a spanner; when the 
lewis is thus freed, it is drawn up by the crane. The bottom 
block may take ten minutes or more to fix, and in excep- 
tional cases as much as an hour. The blocks in the second 
tier are all placed in ten minutes, including the freeing of 
the lewis, their bed being necessarily all right. Currents 
retard the operations. 

“When the weather is rough, we cannot work at all, neither 
can we work at the time of high spring tide, even when the 
water is smooth, the current being too strong. During the 
summer we have been able to work here about three days a 
week. We have a dressing room, and when in full costume 
out of water are a source of attraction to the small boys of 
Folkestone, who follow us from the dressing room as far as 
they are allowed to go along the pier; they do not throw 
stones. Inside the dresses we cannot hear their remarks 
unless they shout, 

**One of us, W. Chadwick, has been a diver eleven years, 
and has not had a day’s ilness all the time. The.other of 
us, Edward Brice, has been a diver seventeen years, and has 
sometimes had a little touch of rheumatism. Some men are 
better fitted for diving than others. Some begin to bleed at 
the ears at once at the depth we now workin. Several men 
now on these works have had a try at our duties, but. gave 
up because they could not stand the pressure. 

_ While we are at work arope with a weight of one ewt. at 
the bottom hangs down alongside one of the nearest piles, 
and in descending from the surface we go down it hand over 
hand; this is easy; because our bodies are lighter in water. 
Two men are always above us in a boat, one to hold the air 
pipe connecting the. helmet with the air pump on the pier, 
and the other holds the life line, by which we give signals 
from below. . We give the signals in pulls, and they consist 
of from one to seven pulls. One pull means ‘lower block;’ 
two, ‘stop lowering;’ three, ‘heave up;’ fear, ‘turn to the 
east;’ five, ‘turn the crane to the west;’ six, ‘run land- 
ward;’ seven, ‘run seaward.’ Sometimes we pull the air 
pipe, one pull for more air, two for less. It we shake the 
pipe and then give four sharp pulls, it means ‘ hung up,’ or 
in other words, entangled so that we cannot get free without 
assistance. 

‘*We work with Siebe & Gorman’s apparatus. The pres- 
sure of the air is indicated to the men at the pump by a 
Bourdon gauge. The heat is greatinside the dresses while 
we are working; much hotter than when we are at hard 
work on land. We are occasionally under water 314 hours 


{at astretch, but the average time is about two hours; then 


we feel as if we want fresh air and something todrink. In 
spite of the air supply from the pump, that inside the div- 
ing dress acquires the smell of perspiration, and makes us 
For efficient regular work, the depth of water 
ot be more than twelve or thirteen fathoms. A case 
occurred 6nee of a diver dying from the pressure being tov 
great at a considerable depth.” 
r+ - 0 e 
Reputation of American Engineers. a 
Last year, Mr. Baker, one of the foremost English en- 
gincers, designed a bridge of exceptional magnitude, it hav- 
ing two spans of 1,700 feet each, or 100 feet more than the 
span of the Brooklyn Bridge. Mr. Baker’s plan was criti- 
cised by the Astronomer Royal, Sir George Airey. In his 
reply, after demonstrating the crror of the Astronomer 
Royal’s objections to the strength of the proposed bridge, Mr. 


“ Asa sample of foreign opinion, I would quote that of 
Mr. T. C. Clarke, the eminent American engineer and con- 
tractor, who has built. more big bridges himself than are to 
be found in the whole of this country, and who has just com- 
pleted a viaduct 301 ft. in height, by far the tallest in the 
world. Referring to the proposed bridge, he writes: ‘If 
my opinion is of any value, I wish to say that a more thor- 
oughly practical and well considered design I have never 
seen.’ I need hardly say that the opinion of such a man has 
far more weight than that of an army of amateurs.” 

Recalling the circumstance that only twenty years ago the 
New York, New Haven, and Hartford Railroad Compauy re- 
fused to adopt the plans of its engineer for an iron bridge 
over the Connecticut, until he had taken them to England 
and had them- approved by English experts, the Railroad 
Gazette finds in Mr. Baker’s testimony a good illustration of 
the growth in reputation of American engineers. 
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RECENT INVENTIONS. 
Gas Cut-off. 


In a recent article on gas meters as helps to fires, we sug- 
gested. that there was a field for a practicable invention for 
preventing the escape of gas 
following the destruction of 
the meter or the melting of 
the connection. Our sugges- 
tion has been heeded by Mr. 
Fred R. Hoard, of Provi- 
dence, R. I., who has invent- 
ed the simple and effective 
device shown in the engrav- 
ing. It consists of a hollow 
ball, B, filled with lead or 
fusible metal with the excep- 
tion of a central passage. 
This ball is inserted in the 
service pipe, A, the latter being bent in U-form. When a 
tire occurs, the metal in the ball is melted and drops into the 
lower part of the U, filling it to the line, a a, effectually 
shutting off the gas. 


New Washing Machine. 

The engraving shows a combined washing and wringing 
machine lately patented by Messrs. W. W. Adams and D. 
R. Snelling, of Ozark, Ark. The tub is provided with a 
roller near its bottom, and standards are secured to its sides 
supporting an adjustable spring pressed roller bearing on 
a roller arranged above the top of the tub, and carrying 
an inclined endless belt provided with a belt fastener, and 
fastening cords for the clothes. This endless belt passes 
around the lower rollers 
while washing, and is 
wound around the up- 
per of the two lower 
rollers while wringing 
them, so that the 
clothes are washed and 
wrung without remov- 
ing them from the belt 
or. witltirawing the 
water from the tub. 
The operation is as fol- 
lows: The clothes, preparatory to being washed, are to be 
laid on the belt in a spread out condition, and the fastening 
cords are to be tied over them until the whole length of 
the belt-is loaded. The roYers are then worked by the 
crank to run the clothes around between them as long as is 
needed to wash the clothes. After washing the clothes, the 
belt is taken off from the lower roller by loosening. the belt 
fastening. It is then wound tightly upon the lower of the up- 
per pair of rollers. Another soft cloth is similarly rolled on, 
and in this condition the two rollers are used for wringing 
the clothes. A perforated board or screen is placed across 
theend of the tub in wringing, to prevent the wrung clothes 
from falling back into the tub. This machine is exceeding- 
ly simple, cheap, and easily operated. 


Improved Gauge. 

The engraving shows an improvement in that class of 
gauges which are more especially used for gauging door- 
jambs aad the edges of doors for the proper setting of the 
door hinges, for hanging the door, and f..7r cutting the door 
and jamb the depth that it is necessary to remove the wood to 
set the leaves of the hinges flush with the edge of the door 
and the face of the jamb; and it consists of a suitable stock 
provided with two marking points or blades (one longer 
than the other) to be used in combination with a slotted 
headblock adapted to slide on the stock, the headblock bav- 
ing two gauge surfaces or faces at right angles to the stock, 
which are the same distance apart as the marking points or 
blades. The headblock is provided with the usual gauge bar 
to be used for ordinary pur- . 
poses. ‘The stock fis pro- 
vided with two marking 
points or blades, the inner 
one being of considera- 
ble length, and in the 
headblock is formed a 
slot, which admits of slid- 
ing the block upon the 
stock past the long point 
or blade. -The distance 
between the opposite surfaces of the headblock being 
exactly equal to the distance between the long and short 
marking points, it will be seen that when the front surface 
or that next the short marking point is moved to and 
from the point, the opposite or back surface will be 
moved an equal distance toward or from the long point. 
In using this gauge for hanging doors, or for marking or 
cutting the jamb, the back face of the livadblock will be 
placed against the jamb, and the mark or cut made by the 
long point or blade. 


face, being placed against that side of the door the corder of 
which shut» against the jamb, and.the- mark or cut made by 
the short point or blade... By this means it will be seen that 
the distance from-the jamb to the mark made on the jamb 
will be exactly equal to the distance between the mark on 


For marking or cutting the edge of | 
the-door, the gauge will be applied to the door, the front | 


against the jamb, so that when the doer is hung,.the side of 
the door will come properly against-the jamb. This inven- 
tion has been patented by Mr. William McCullough, 454 
West Forty-third Street, New York city. 


New Paper Molder. 

The. annexed engraving shows a novel. paper holder re- 
cently patented by Mr. Ross White, of No. 1 Reade Street, 
New York city. This device, whichis simple and cheap, 
is designed as a package for containing 
closet paper. The sheets of paper are 
removed through the central aperture, 
and as the surface of only one sheet 
can be touched, only one sheet will be 
removed at a time. The package is 
inexpensively but neatly made, and 
while it keeps the entire package in 
good and convenient shape, and per- 
mits of the removal of as many sheets 
as desired, the paper, cannot be wasted 
in quantities, as is commonly the case 
when the package is suspended by a wire loop. The pack- 
ages are provided with a suspending loop for receiving the 
hook. 


New Letter and Bill File. 


This a file for receiving letters, bills, and similar papers 


The annual meeting of the American Society of Civil En- 
| gineers was begun in this city January 17, with many. mem- 
bers in attendance. : 

The election of the following officers was announced: 
Charles Paine, president; W. H. Paine and Henry Flad, 
vice-presidents; Jolin Bogart, secretary and librarian ; J. 
James R. Croes, treasurer; and G. 8. Green, Jr., J. P. Davis, 
William Metcalf, W. E, Merrill, and W. G. Hamilton, di- 
irectors. The special committee on a uniform «ystem of 
‘tests of cements, and on the preservation of timber, reported 
| Progress and were. continued. The special committee on 
| uniform standard time made a report approving the action 
'of Congress in authorizing the President to call an inter- 
national congress to consider the subject, and recom- 
mended the calling of a convention as soon as possible to 
determine upon a standard of time that would be the best 
for the interests of North America. 

The ‘‘ Norman ” medal for the last year was awarded to 
A. Freley and F. P. Stearns, of Boston, for a joint paper 
;upon ‘*The Flow of the Water of Sudbury River.” A 
paper by William P. Shinn, on “Increased Efficiency of 
Railways for the .Trangportation of Freight,” which was 
'vead before the'society recently, was discussed. 

Mr. Jervis thought that improvement in rails and in road- 
bed must go together. The weight a steel rail could -carry 
‘depended largely upon the quality. of the road-bed. He 
spoke of the advances that bad been made in using to better 


in a manner to allowing convenient inspection of any bill aqvantage the adhesion of the locomotive wheels to rails, 
or letter on the file ; and further, combined with the file, | and cited as a proof of the improved efficiency of railroad 


there is a device for fastening the bundle of billseor letters | transportation the gradual reduction in canal tolls that had 
on its removal. The base plate is formed of metal, and at-'| taken place till the waterways of New York had been made 


tached permanently to’a board, and to it are fixed posts re- 
ceiving in slots a crossrod, the ends of which are bent up to 
form hooks, these hooks being tubular. The perforators, 
which are tubular, are pointed at their outer ends, and 
screwed into hollow slotted studs on the plate. A guide 
wire secured to the plate serves aga guide for placing the 
letters on the perforators. The crossbar carrying the hooks 
| fits loosely in the slots of the posts, so that it is free to be 


|moved up and down, and 
: | when in the downward posi- 


tion the hollow ends of the 
hooks receive the pointed ends 
of the perforators, so that the 
perforators and hooks forma 
continuous wire, and allow 
the letters to. be turned over 
forthe inspection of any one 
ou the file. When the hovk 
bar is raised, the hooks are 
carried above the ends of the 
perforators, and may. be then 
turned backward out of the 
way, to allow the removal or 
placing of the letters upon the 


ing it, and a plate spring presses against a projection on the 
bar, so as to hold the hooks in ‘any position in which they 
may be placed. The base plate is slotted beneath the hol- 
low studs, to receive the heads of fasteners. The studs are 
also slotted on one side, to admit of removing the fasteners. 
These fasteners are ordinary paper clamps, of suitable length, 
and their folded ends extend upward into the hollow per- 
forators. When the file’is filled, the bar and hooks are 
raised and turned back, the perforators are then unscrewed 
from the studs, and drawn out, leaving the fasteners in the 
bills or letters. The ends of the fasteners may theu be 
turned down, and the bundle of papers thus fastened can be 
removed by sliding the heads of the fasteners from the slots 
in the base plate. 
Frank D. Adams, of Auburn, Cal. 
eg a ag gah te ss 
General Paralysis. 

Dr. Philip Tenner, in the Cincinnati Lancet and Clinic, 
defines the disease as an affection of the anterior portion of 
the cerebrum, of that part which the study of comparative 
anatomy and anthropology indicates to be the seat of intel- 
ligence, and which modern experimentat? investigations in- 
dicate’ to contain the motor centers. The pathological 
anatomy consists of changes in the membranes of the brain, 
usually most marked ir the anterior portions, as well as 
changes in the cortex and subcortical regions, affecting 
chiefly the anterior cerebral convolutions. Its earlier 
symptoms consist chiefly of morbid manifestations of intel- 
ligence, such as want of judgment, loss of memary, boast- 


simultaneously and progressing correlatively with the men- 
tal disturbances. 
ee 
Remedy tor Hog Disease. 

A disease of pigs, known in France as rouget or mal rouge 
(red evil), has of late wrought terrible ravages in the Rhone 
Valley, 20,000 pigs having succumbed in a year. M. Pas- 
teur has detected the microbe to which the diséase’is due. 


and different in physiological properties. Its form is that of 
ithe figure 8. Ithas no action’ on fowls, but rapidly kills 
rabbits and sheep. Injected in almost inappreciable quantity 
into pigs, it suffices to ‘cause mortal disease. M. Prtsteur 
has succeeded in producing an attenuated form of this virus, 
| wherewith healthy pigs may be ‘vaccinated and rendered re- 


‘he edge of the door, and the side of the door which comes 'fractory to the contagion. 
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perforators. A handle on the hook bar is used in manipulat- | 


This invention has been patented by Mr. 


fulness, etc., and of failure of the motor functions occurring | 


It is somewhat like that of chicken cholera, but much smaller | 


| free. 

Mr. Paine in his paper discussed mainly the detention of 
cars at stations and sidings. He thought that an assessment 
| of 20 cents a day tor the detention of a car would do much 
'to do away with the evil. He admitted, however, that the 
‘habits of business men would be against paying such an ‘as- 
| sessment, and that there were many other obstacles to car- 
| rying out the plan, several of which he discussed. 
| Mr. Emery thought that engineerscould be instructed to 
| advantage, so that they could get through many tight places 
!by relying upon adhesion of the wheels anda steady pres- 
' sure from the boiler. 
| Mr. Fisher, who is chief engineer of the New York Cen- 
tral Railroad, described a reduction of grade on both sides 

of the Rochester station, by which $70,000 a year was 

| saved to the company. Mr. Chanute, the chief engineer of 
the Erie Railroad, said that the practice of that road showed 
that consolidation engines and long trains were’ more eco- 
‘nomical than ‘short trains and the old engines. They had 
| increased the average number of cars in a train from twenty- 
‘three to thirty-eight. Instead of increasing accidents by 
the breaking’ of trains, such accidents had actually. been 
decreased by strengthening the connections of the cars. 

W. P. Shinn, whose paper was being considered, thought 
| that the commercial departments of railroads made a serious 
mistake in placing those who had come up through the office 
as clerks in the management. The commercial departments 
‘thought only of securing an increase in freight, and so in 
| gross earnings. ‘They should remember that the railroads 
| really wanted net earnings, and not gross. The discussion 
‘was postponed, and it was decided to invite railroad man- 
|agers to take part in it, 
| The programme for the next day included visiis to the 
| East River Bridge, the Erie Basin, the works-of the New 
York Steam Heating Company, and the Mills building, with 
a concluding reception in the evening. 


_—~—>-+-0-+ 
Breathe through the Nose. 
Dr. Ward, Physician to the Metropolitan Throat Hospital, 
in an article on singers’ throat troubles, in the Musical Crétic, 
treats of the various Kinds of catarrhal troubles experienced 
by public singers, and repeats the well known fact that the 
nose is the only channel through which air should pass dur- 
ing ordinary acts of breathing, the mouth being intended 
only as an accessory breathing agent when, on certain occa- 
sions—as, for instance, running—the lungs demand a rapid 
supply of air. “The air, in passing through the nostrils, is 
warmed and sifted of its harmful ingredients, and thus pre- 
pared for its reception into the delicate structures below. 
If it passes directly into the mouth without the above prepa- 
| ration, it will frequently cause irritation aud inflammation 
| of the mucous membrane lining the mouth and throat by be- 
ing, in the first place, too cold, and in the second place by 
containing irritating particles of dust and other matter. 


eee ee a 
|The Pioneer. White-Lead Maker in the United States, 
| Referring to a recent article on lead pigments printed in 
| this paper, Messrs. Wetherill & Brother, of Philadelphia, write 
that priority in tbe manufacture of white lead in this country 
isdue to their predecessors, Samuel Wetherill & Son, who 
;erected the first white leid works at Broad and Chestnut Sts. 
| Philadelphia. in 1804. Samuel Wetherill was originally a 
manufacturer of cloths, and has been credited witl being 
‘the maker of the first cloth made in this country. His im- 
| portations of dye stuffs led naturally to the importation of 
| pigrnents, and subsequently, in 1777, to the manufacture_of 
| paints. The existing firm is of the fourth generation ‘from 
' the founder of their house, and’their books, running back to 
| the year 1777, furnish, they believe, the longest consecutive 
| pecord of avy one established in this country. 
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ENGINEERING INVENTIONS. 


An improvement upon a slide valve shown 
n Letters Patent No, 250,176, and granted to William 
B. Turman, of Waldron, Ark., upon November 29, 1881, 
yas been patented by game inventor, and relates to the 
sacking of the valve and the arrangement of the steam 
ports. 

Mr. John T. Davis, of New York city, has 
datented some valuable improvements upon that class 
of rotary engines in which a disk provided with valves 
or pistons that sre fitted for transverse movement 1s 
sombined with a case, the sides of which are formed 
with one or more helicoidal planes, in contact with 
which the pistons move, so as to form steam chambers 
of gradually increasing and decreasing area. 

Another improvement in rotary engines has 
1as been patented by Mr. Davis. It is constructed with 
‘our laterally swinging valves pivoted in as many 
shambers in a piston wheel capable of turning between 
the flat sides of the steam cylinder. Steam is admitted 
uternately on opposite sides of the valves, and the steam 
tdmitted upon one side, after doing its work, acts as a 
cushion for the valve, preventing it from being drawn 
‘orcibly against the side of the cylinder. 

Au invention designed to transmit power 
»y compressed air or other fiuids in a manner to insure 
he greatest economy of initial power and to overcome 
he disadvantages heretofore experienced in using com- 
yressed air, has beeu patented by Mr. Alfred D. F. 
Tarley, of Leavenworth, Kan. In this improved appa- 
‘atus the fiuid has continuous circuit, first from the 
sompressor to the distant engine, and from thence back 
o the compressor. 

Av improvement in lubricators has. been 
yatented by Mr. Peter Barclay, of East Boston, Mass. 
Che invention consists in delivering the oi) from a cup 
w reservoir through a fiuid of greater specific gravity 
han water, preferably an acidulous oue, within a glass 
wr glazed chamber, and discharging the same through a 
iuitable outlet, whereby the transparency of the glass 
‘hamber is preserved and other advantages are ob- 
ained. 

Animproved steam pump has been patented 
vy Mr. William Hopkins, of Dubuque, Iowa. The in- 
rention consists in construction of parts by which the 
yumps will operate alternately to draw the feed water 
on at the suction pipe and through the suction chamber, 
snd by their return strokes the water will be forced 
nto the discharge chamber and to the discharge pipe, 
vhich being connected to the boilers insures a continu- 
vus supply of feed water to the boilers 

An improved car coupling has been patent- 
id by Messrs. Stephen L Davidson and Chester L. 
Javidson, of Virden, Ill. The invention consists in the 
‘combination, with a drawhead having a recessed side 
ving for receiving the coupling pin when the same is 
iot in use, of a transverse shaft held on the end of the 
ar, and provided with an arm to which the coupling pin 
8 pivoted. Also in the combination, with a drawhead, 
if achain attached toa transverse shaft on the end of the 
sar. 

A car coupling of novel device has been 
yatented by Messrs. Ezra Taylor and Asa Taylor, of 
‘ndianapolis, Ind. The invention consists of contriv- 
ices designed to enable the coupling and uncoupling 
0 be effected from either side or the top of the cars by 
swinging the link down over the stud pinsof the draw 
vars to couple. Thé “uncoupling is accomplished by 
neans of a crank mechanism attached to the end of the 
sar. The invention also comprises an ordinary link 
ittachment for coupling with cars not provided with 
he improved coupling. 

A novel device for causing steam wheels to 
un ineither direction has been patented by Mr. Sam- 
tel J. Webb, of Flat Lick, La. The invention consists 
of a wheel or drum having two buckets or pistons lo- 
sated on the face at opposite points, and arranged to 
mn in acase partly encircling the face of the drum, 
ind packing steam tight at its edges on the face of the 
irum, with abutment valves at the end of the case to 
jpen automatically by the pistonsfor allowing them to 
ass, and with reversing devices forcausing the wheel to 
‘un in either direction, all being constructed and are 
‘anged in a simple, cheap, and durable manner, 


A car brake which can easily be applied at 
wny time fromany part of the train, and which need not 
ye operated by manual labor, has been patented by Mr. 
Jeorge F. Bond, of Troy, N.Y. The invention con- 
sists in a car brake formed of brake shoes attached to 
she ends of a toggle lever, connected by means of an el- 
90w lever with a longitudinally movable rod held on 
the bottom of the car and provided with a bumper head 

tt one end. The opposite car is provided with a verti- 
ally adjustable bumper head, and when the sameis 
lowered and the cars come together on checking the 
peed of the engine, the rod is moved longitudinally, 
he joint of the toggle lever is forced downward, press- 
ng the brake shoes against the wheels. 


| An improvement upon that class of retary 
engines provided with radially moving gates or pistons 
has been patented by Messrs. James Gillespie and Mar- 
tin Gillespie, of West Point, Ohio. When the gate 
reaches its extreme outward movement, it remains in 
that position from that point to the exhaust port, where 
the steam is exhausted, and the pressure being at that 
moment taken py the other gate, the first one is moved 
readily inward by the eccentric surface of the steam way 
til it reaches the under side of the wheel, in position 
‘or again recelving steam. In this mannera continuous 
rotation is ootained, and the parts being retained in 
position by the steam pressure, no springs or other de- 
vices that are liable to get out of order are required, 
Mr. Eugene Moreau, of San Francisco, 
Cal., has patented an improved stand for rock drills. 
The invention consists ina stand for rock drills of novel 
construction, and in a novel mode of attaching the drill 
thereto, whereby increased facility is afforded for vary- 
{ng the positions in which the drill is arranged to work, 
and for olding and securing it in place, and for cen- 
tering the drul or its support to prevent the apparatus 
from canting or falling over when not secured, as well 
as to bring the drill within the compass of the platform, 
thereby facilitating transportation of the apparatus. The 
game inventor has also patented a hand rock drill, an im- 


provement upon a patent obtaimed by him on January 
28, 1882. -This invention consists in a novel method of 
automatically feeding the drill, whereby the drill is 
made to advance toward therock as fast as required by 
the progress of the boring. It also consists in a certain 
combination of swivels and slides with the stand which 
carries the machine, whereby the machinemay be easily 
and quickly placed in any desired position, 

An improvement in rotary steam engines, 
the object of which is to promote efficiency, durability, 
and economy of steam has been patented by Mr. Fried- 
erich Muller, of Elizabeth, N. J. The invention con- 
sists in a drum provided with hinged wings, anda 
cylinder provided with an interior abutment, having its 
middle part concaved to fit upon the winged drum, and 
having its forward end concaved to allow the wings to 
open quickly and its rear end fnclined to close the wings. 
The interior abutmentis provided with two inlet ports— 
one in the rear of the said forward shoulder of the abut- 
ment to admit steam intermittently to open the wings, 
and be then closed by the wing carrying drum, and the 
other in advance of the forward shoulder of the abut 
ment to admit steam continuously to drive the engine, 
The wing carrying drum is provided with channels at 
the rear edges of its wing receiving recesses to receive 
steam to open the said wings. The cylinder is made 
with an eccentric inner surface, whereby the steam 
space will be gradually enlarged from the inlet to the 
outlet ports, and the rotary motion obtained. 


or 8 


MECHANICAL INVENTIONS, 


An improved automatic advertising device 
of the following construction has beeen patented by Mr. 
William Akin, of New York city. Two clock works, 
one driving a drum carrying a series of advertising 
sheets, and so constructed as to display a number of 
advertisements successivély and for fixed times. 


An improved tread power has been patented 
by Mr. Samuel Douglass, of Texas, Mich. This inven- 
tion consists of a supporting frame carrying a movable 
platform, a shaft, a spur wheel, and a weight box hav- 
ing achain and whiffietree. The object of this inven- 
tion is to render greater power by less expenditure of 
force than other machines afford. 

A novel fanning attachment for sewing or 
other machinesoperated by the treadle has been patented 
by Mr. Stanislas ¥ossier, of New Orleans, La. The in- 
vention consists of a fanning attachment formed of a 
vertical pivoted rod held on the machine top, in which 
vertical rod a fan handle 1s pivoted, and which is con- 
nected by a cord with the treadle of the machine. By 
this device a constant circulation of air is kept up. 

A novel machine for drying, cleaning, and 
calcining grain and other substances has been patented 
by Messrs. William F. Witherell and Bennett H. Vary, 
of Chicago, Ill. This invention consists in a revolving 
hollow cylindrical drier supported in a nearly horizon- 
tal position, and provided with hot air tubes and with 
buckets for distributing the material to be dried or 
cleaned. 

A novel apparatus for raising sunken ves- 
sels has been patented by Mr. Henry Schuyler, of Stur- 
geon Bay, Wis. This invention relates to an improve- 
ment in apparatus for raising sunken vessels, by the 
employment of right and left handed screws carrying 
alternately ascending and descendiny bridges, to either 
of which is connected the hoisting chain or cable, said 
screws having connected to them driving gear, by which 
the object is to be raised. 

An improvement in folding gates has 
been patented by Mr. John A. Emery, of Decatur, O. 
The object of the invention is to intercept the snow and 
prevent its settling in the space between the sills in 
which the gate folds, to form a folding bridge over said 
space for the passage of vehicles, to prevent the bridge 
from falling back when the gate is raised, and also to 
combine with the gate certain mechanism that will allow 
it to be operated from the road without compelling the 
rider or driver to dismount. 


Mr. Thomas W. Steele, of Little Rock, Ark., 
has invented an improved cotton cleaner for which he has 
obtained Letters Patent. The invention consists of an 
endless carrier for carrying the cotton through the ma- 
chine. The forward part of the machine is covered bya 
curved casing, and is provided with a toothed shaft to 
force the cotton out of the receiving chamber. The rear 
part of the machine is covered with a casing inclosing a 
toothed cylinder, by which the cleaned cotton is forced 
out of the machine thoroughly prepared for the gin. 

An improvement in knee stops for organs 
has been patented by Mr. George S. Morse, of Columbia, 
Mo The invention consists in a device in the knee 
stop, by which, when applied to the common knee stop, 
it will open the different hand stops successively; and 
it consists of an uneven surface or points that come in 
contact with the different hand stops, opening and clos- 
ing them successively instead of simultaneously, as is 
done by the common knee stop, whicb has its surface 
plain and all points of contact with the hand stops 
even. 

An improved injector for type casting ma- 
chines has been patented by Mr. Thomas McKinley, of 
New York city. The invention consists in the combi- 
nation, with the pump cylinder or other formed box 
serving the same purpose, of a sheet metal diaphragm 
closely secnred at its edges to the cylinder or box, and 
admitting of sufficient vibration of its area within the 
edges to act as a piston to draw in and expel the amount 
of metal required by means of a suitable handle or pis- 
ton rod attached to itscenter, whereby the difficulties 
and objections to the process at present in use are 
avoided. : 

The invention of a truck for use in the 
loading, uuloading, and transportation of pianos and 
other heavy articles has been patented by Mr. Lewis E. 
Hurlbut, of Fort Dodge, Iowa. The truck is furnished 
with four supports, at the extremities of which are 
attached rollers. The supports are adjustable to any 
inclination according as thé truck is to be run up an in- 
clined plane or up stairs, and it is fitted with straps and 
braces for holding firmly the object placed upon it. 
When the truck is to be placed upon a wagon for trans~ 
portation, the legs are folded np altogether, so as not to 


impede the handling of the article, but when unloaded 
the legs fall automatically into their proper place, and 
the machine is at once ready to be put in motion. 

An improved mechanism for -converting 
motion, which serves as a substitute for cranks, has 
been patented by Mr. William W. Borden, of San Luis 
Rey, Cal. The invention consists ina mechanism which 
combines a ratchet wheel with a double rack fitted for 
oscillation for engaging the wheel at opposite sides in 
succession. With thisform of mechaaism, power be- 
ing applied to revolve the ratchet wheels, the rack is 
given the reciprocating movement, To insure the con- 
nection of the opposite rack with the wheel in case the 
teeth do not coincide when the cam acts, a shifting 
weight is provided. This weight is pivoted for lateral 
movement, and, bemg shifted from one side to the 
other by the cams, serves to hold the rack against the 
wheel, so that the teeth shall connect at the first move- 
ment of the whee). Suitable stops are provided to limit 
the swing of the weight. 


a 
AGRICULTURAL INVENTIONS, 
Mr. Henry Cole, of Cedar Hill, O., has pa- 


tented a novel seed planter. The invention consists in 
the application of dropping attachments and drills to 
the riding attachment to cultivators, whereby the latter 
may be utilized asa seed planter. The riding attach- 
ment was patented by same inventor February 10, 1880. 

An invention consisting in a locking attach- 
ment for the beams of sulky and gang plows, having the 
object of preventing oscillation of the forward end of 
the beam, whereby the annoyance caused to horses by 
this oscillation is effectually prevented, has been pa- 
tented by Mr. Charles W. Post, of Springfield, Ill. 

A novel plow attachment by which a 
double and single plow at will may be had has been 
patented by Messrs. Edward L. Litton and John J. 
Brown, of Gaffney City, S. C.- It consists of two 
parallel beams to each of which is attached a plow 
share, one of which is so constructed that it may be re- 
moved at will, so that when required only one furrow 
will be formed at once. It is of simple construction 
and the invention may be applied to any form or size 
of plow desired. 


An invention for severing the band, 
wire, cord, or other material around the bundle of grain 
when thrown into the feeder of a thrashing machine, 
to facilitate the feeding of the grain, to cause the auto- 
matic operation of the band cutter, and to vary the 
speed of the feeding operation of the machine, has been 
patented by Mr. Merrick E. Perring, of Eau Claire, 


-Mich. This invention consists in combining with the 


feed rolls a hopper affixed to the table, and having con- 
caved or V-shaped troughs provided with cutters, etc. 

A cotton chopper of improved form has 
been patented by Laura A. Collins, of Elmo, and William 
G. Graham, of Terrell, Texas. ‘The invention consists 
of a hoe suspended to the axle bar of the vehicle, and 
connected with the wheel by such a system of mechan- 
ism that it performs the work of chopping only at 
stated intervals, and in such a way as to clear the rows 
regularly and as desired. The construction of the 
carriage is simple, and if any of the parts becomes in- 
jured or worn out, such parts may be easily repaired or 
replaced. 


A fertilizer compound which serves to pre- 


‘vent rust in cotton, prevents ravages of cut worms, de- 


stroyssmut and rust germs in wzeat, and is a perma- 
nent improver of soils, has been patented by Mr. William 
D. Styron. of Norfolk, Va. The composition consists 
of the following ingredients: Sulphur, twenty-five 
pounds; saltpeter, forty pounds; salt, two hundred 
pounds; kainit, two hundred pounds; bone phosphate, 
forty pounds; lime, one thousand four hundred and 
ninety-five pounds. These are all thoroughly mixed 
together, in a powdered state, by any of the usual me- 
thods. 

Mr. Anthony O. Stiveson, of Pomeroy, 0O., 
has patented an improved harrow. The invention con- 
sists of a V-shaped harrow divided in half and so ar- 
ranged on hinges that in case of an obstructing stone 
or stump, etc., one-half may be raised, thereby avoid- 
ing the necessity of moving the harrow out of its line 
of work. Likewise the harrow teeth are so arranged, 
that they may be turned half way round from time to 
time to sharpen by wear, and furthermore between the 
paralle] bars of each side of the harrow are arranged 
three toothed ‘rollers at right angles to said bars, set 
obliquely to line of the draught of the harrow, which 
latter are self-sharpening by the effect of their double 
action. 

Aun improved cotton chopper for removing 
or hoeing out, a portion of the young cotton plants, 
leaving only at regular intervals those plants which are 
to remain, has been patented by Mr. Henry C. Dyer, of 
Charleston, Ark. Theinvention consists of a machine 
constructed with revolving disks or cutters, and of hoes 
placed in proper relation to the cutter, and in practice 
the process is as follows: The machine is drawn by 
horse power across the cotton rows, and at right angles 
thereto. The revolving cutters are adjusted on their 
shafts at a distance from each other equal to the’ space be- 
tween the stalks of cotton to be left in the ridges to form 
a stand, and the hoes are adjusted on their shaft. The 
revolving circular cutters bear the entire weightof the 
frame, and mark the ground on a cotton ridge, separat- 
ing the plants to be removed from those to be left. The 
hoes follow the revolving cutters, remove the dirt on the 
top of the ridge and the young plants with it, and the 
adjacent cutters, forming spaces opposite which there 
are no hoes, protect the young plants left to form a 


stand, 
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MISCELLANEOUS INVENTIONS. 


An invention which provides a new and 
amusing game and permits of various novel combina- 
tions has been patented by Mr. George O. Warren, of 
Fryeburg, Me. 

An adjustable table for supporting books 
and adapted to be attached to a chair, tat le, or any pro- 
jection of a piece of furniture, to be adjusted higher and 
lower, and to have any desired inclination, has been 
patented by Mr. Henry E. Brown, of Lansitig, Mich. 
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A novel automatic top has been patented 
by Mr. Louis Townsend, of Evansville,Ind. 'This in- 
vention relates to that class of toy spinning tops which 
are secured to handles and operated by pulling strings. 
Means are provided whereby not only one but several 
tops may be kept continuously spinning in one direc- 
tion. 


A novel needle threading device for sewing 
machines has been patented by Mr. Henry F. W. Seele, 
of Rolla, Mo. The invention consists of a circularly 
movable threader, suspended from the presser bar and 
so arranged that it may be turned to one side when not 
required for use. A cutter is also attached to the ‘bar 
for severing the thread. 


A novet picture exhibitor, called a meta- 
scope, the object of which is to provide a box for the re- 
ception and exhibition of pictures, has been patented by 
Mr. Edwin W. Morton, of White Plains, N. Y. The 
invention consists in a box provided with suitable open- 
ings and a sliding frame which successively carries the 
several picture frames below the openings, in order 
that the picture may be viewed. 


A hat holding device to be attached to the 
backs of seats or chairs has been patented by Mr. Fran- 
cis A. Reichard, of Brooklyn, N. Y: The invention 
consists of two disks, having rubber coverings on the 
inner surfaces, and pressed against each other by a 
spring or a spring hinge. The rim of the hat is placed 
between the two disks, and the friction caused by the 
pressure of the springs holds the hat in place. 


A cooking attachment for oil stoves has 
been patented by Mr. Marion E. Porter, of Leon, Iowa. 
The improvement consists in a heat transmitter pro- 
vided with a series of top openings, and with a larger 
central opening and two central collars projecting in 
opposite directions, by means of which the heat is dif- 
fused to the greatest extent possible. The attachment 
may be constructed on a small scale for lamps, or can 
be made for gas stoves. 


Mr. Henry McCobb, of New York city, has 
patented a convenient chocolate package whichis an im- 
provement upon a patent granted to same inventor 
June 20, 1882. The invention consists in a box or 
package made with aremovable cover, and having a 
grater secured to the flanges of the cover of the box, 
for pulverizing the chocolate, which flanges likewise 
serve to prevent the scattering and wasting of the 
grated substance. 


An improved automatic damper to be at- 
tached to the cold air box of a furnace has been pa- 
tented by Mr. George A. Leavitt, Jr., of Newburg, 
N.Y. The invention consists of a box constructed with 
such a system of valves and swinging doors that, from 
whatever direction the wind may come, by means of the 
various positions which tbe open door or valve of the 
box may assume, the current of air will be readily de- © 
fiected or directed tothe cold air chamber leading to the 
furnace. 

Au improved device for constructing keys 

from sheet metal has been patented by Messrs, Thomas 
Donahue and Charles W. Judson, of Terryville, Conn. 
A blank is first stamped out of sheet metal, one portion 
of which is so form2d as to be readily turned or folded to 
form the barrel of the key. The folding is done in the 
usual way by dies. Tomake a spindle key the folding 
is done upon a pin, and the pin is left in the barrel so 
that its projecting end forms the spindle. These ope- 
rationscan be carried out rapidly and inexpensively, 
and the key made is both light and strong. 

Av improvement, the object of which is to 
provide a new arrangement of seats for vehicles which 
can be so adjusted thatwhen folded they only occupy 
the space of the front seat, has been patented by Mr. 
John Moore,-of Amherst, Nova Scotia. The front seat, 
which is mounted on hinges in order that the seat may 
be raised and tipped forward, is constructed one or two 
inches higher than the back seat, which latter is so 
mounted that it may be slid forward to pass directly 
under the front seat when it is not needed. The front 
seat is then lowered in place, and the two seats con- 
verted into one. 

An improved fruit picker hay been patented 
by Mr. Lebreus Simpkins, of Marshfield, Oregon. The 
invention consists in the placing of a bisected hollow ball, 
one side of which is fixed and the other movable, upon 
the end of a tube through which is passed a rod, to the 
upper extremity of which is attached a spiral spring, the 
object of the latter being to keep the two cups separate. 
The other end of the rod is fastened to a lever to which 
is attached a cord which passes to the operator, by 
means of which the movable cup is brought in contact 
with the sharp edge of the stationary section. By this 
means the picking of fruit may be accomplished with- 
out injurying it. : 

A novel dinner pail has been patented by 
Mr. Fredrick Reichwein, of New York city. The 
invention consists of a pail divided into three com- 
partments, in one of which is located a lamp with in- 
genious devices for raising or lowering the wick, and 
furnished with a wire covering for keeping the fiame 
from being extinguished by the wind. Above the lamp 
is the chimney, which is furnished with & non-conduct- 
ing lining, so that the two other compartments designed 
to contain food wil! not be subjected to too great heat. 
These two chambers are furnished with trays, cups, and 
other convenient receivers for food. Not only is this 
pail designed for keeping the provisions warm, but also 
for cooking them if occasion calls for it. 

An improvement in magazine fire arms has 
been patented by Mr. Josef Schulhof, of Vienna, Aus- 
tria-Hungary. The cartridge magazine is cortained in 
the stock, which in the case shown is divided into three 
separate compartments, which are separated by suitable 
partitions, of which compartments the first contains 
four, the second five, and the third six cartridges. By 
utilizing all available space in the stock as many as 
twenty-five cartridges can conveniently be stored in the 
stock. All the compartments for the reception of the car- 
tridges are closed by a hinged cover. Onone side of the 
stock a spring is provided within the stock, which 
throws open the cover as soon asthe latch of the same 
is released. The invention includes other novel points 
which cannot be described without engravings. 
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HINTS '!0 CORRESPONDENTS, 


No attention will be paid to communications unless 
accompanied with the full name and address-of the 
writer. : 

Names and addresses of correspondents will not be 
given to inquirers., 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name tbe date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time should repeat them. If not then pub- 
lished, they may conclude that, for good reasons, the 
Editor declines them. 

Persons desiring special information which is purel 
of a personal character, and not of general interesg, 
should remit from $1 to $5, according to the subjeq, 
as we Cannot be expected to spend time and labor 
obtain such information without remuneration. 

Any numbers of the ScrENTIFIc AMERICAN SuPPLY- 
MENT referred toin these columns may be had at this 
office. Price 10 cents each. Nf 
Correspondents sending samples of minerals, etc.} 
forexamination, should be careful to distinctly mark or 
label their specimens so as to avoid error in their identi- 
fication. 


(1) C. & B. ask for a formula for copper- 
ing malleable iron; also let us know what to use for 
cleansing iron before coppering. We would like a nice 
bright color, such as curtain fixtures. A. See SUPPLE- 
MENT, No. 310, where full instructions are published un- 
der the head of “ Electro-metallurgy.” 


(2) A. C. asks what to use with paraffine 
to make it the consistency of agum. I have tried seve- 
ral experiments, but as yet can get nothing that will mix 
with it. A. We recommend that the parafiine be dis- 
solved in some menstruum until the desired consistency 
is obtained. Use some agent like benzol. Paraftine is 
also soluble in some of the lighter petroleum oiis. 


(8) H. P. writes: Two ordinary suction 
pumps, each 3 inches in diameter, are placed side by 
side; the rod of one is one-half inch, the other2 inches 
in diameter. With the same amount of time and labor, 
which pump will throw the greatest amount of water? 
A. There will be no difference. 


(4) C. G. R. asks: 1. Dothe nickel anodes 
commonly used for plating contain any iron? If so, 
about what per cent? A. The nickel anodes are gene- 
rally yery ptire. They contain, probably, not 1 per cent 
ofiron. 2. In electroplating, if the anode contains iron, 
will the iron be transferred with the nickel, or remain 
in the anode as waste? A. In electroplating, the iron is 
separated out. 3 Can iron be deposited by the electro- 
plating process? A. Iron can be deposited by the elec- 
trolysis. See ScrENTIFIC AMERICAN SUPPLEMENT for 
June 19, 1880; aleo for October 21, 1882. 4. Does a good 
nickel plate contain any iron? If so, is it enough to 
cause rust? A.A good nickel plate does not contain 
any iron. 


(5) H. B. asks: 1. Will the dynamo-elec- 
tric machineedescribed in SUPPLEMENT, No. 161, gene- 
rate sufficient electricity to keep one light burning? A. 
It wili run two 8-candle lamps. 2. What is the cost of 
an Edison, or any other make, lamp? A. We believe 
they are sold only with a complete illuminating plant. 
8. Will a power which is sufficient to run a sewing ma- 
chine with ease be powerful enough to rotate the dyna- 
mo mentioned above? A. No. 


(6) T. B. C. writes: Will you oblige by 
giving simple recipe for painting or washing brick walls 
red? I want a wash that will not wash off. A. Use oil 
paints, or add to theusual mixture some glue and bi- 
chromate of potassium. 


(7) F. J. M. asks: Will you inform me of 
the best composition substitute for ivory? A. Use 
celluloid. See SctENTIFIC AMERICAN, July 23, 1881. 


. (8) J. S. asks how to tell if buckwheat 
flouris adulterated with plaster of Paris or anything else. 
I bought some for the best Pennsylvania buckwheat 
flour, but it has a peculiar smell and taste. Would like 
to know how to test its purity. A. Mix about a thim- 
bleful. of it in a pint of water in a glass, stir it 
thoroughly, and when ip suspension for a few seconds 
pour off most of the suspended matter, and the mineral 
impurities will be found on the bottom of the glass, 
feeling gritty when rubbed with a spoon or other imple- 
ment. If the sediment is considerable, the flour may be 
considered to have been adulterated. 


(9) J. V. 8. asks: What is the best protec- 
tion for a wire rope—something to preserve the rope, 
a protection against wet, to keep it from rusting, and 
that will also render it pliable and that will add to its 
durability? Ihave been using pine tar, but it does not 
render satisfaction as it pulls off on the drums and 
rollers. The rope I am using is an endless rope, one and 
a half milesin length, used for hauling coal. A. To 
preserve wire rope apply raw linseed oil with a piece of 
sheepskin, wool inside; or mix the oil with equal parts of 
Spanish brown and lamp black. To preserve wire rope 
under water or under ground, take mineral or vegetable 
tar, add one bushel of fresh slaked lime to one barrel of 
tar, which will neutralize the acid; boil it well, then 
saturate the rope with boiling tar. 


(10) J. R. M. writes: I have a cistern lined 
with brick - laid in cement,and then plastered with ce- 
ment. The water tastes too much oflimetouse. Is 
there any way to tike the lime out except to soak and 
then pump-out water, and letit refill? A. The best plan 
is to bear it. The cistern can be emptied, and the sides 
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coated with either asphalt or soluble glass. In this in- 
stance itis probable that fora while a tarry odor and 
taste would pervade the water; and if soluble glass wae 
used, unless of proper degree of neutrality, the tendency 
would be that the water would dissolve out some of the 
alkali, which would impart a disagreeable taste to the 
water, 


(11) L. W. B. writes: 1. I am building a 
vapor stove on the same plan as Dr. Regnard’s incan- 
descent lamp, as will be seen in the ScIENTIFIO A MERI- 
CAN, Vol. xlvi., p. 898. How shall I obtain a large cir- 
cular blaze without smoke caused by non-consumed 
gases, thereby making an offensive smell? A. In order 
toproperly answer your question, we would require full 
dimensions and size of your stove. However, you can 
(iu a general way) follow the plan of the lamp and pro- 
duce your large incandescent surface by multiplying 
burners, and not by making one large one. In this 
Manner you will avoid smoke. 2. In ordering the fluid, 
shall I order as petroleum or benzine? A. Order either 
benzine or petroleum naphtha, 


(12) J. T. 8. asks how to make a cheap 
steam paste. I have been making a steam paste, and it 
will sour, and the water back up in the pail and. come 
to the top of the paste. What I want is tomake a paste 
which will not sour and back up the water. I want a 
paste for bill posting and book-binding work. A. 
Water is first heated to boiling, and the flour is then 
added, with constant stirring. To prevent the forma- 
tion of lumps the flour may be passed through a sieve, 
so as to insure itsmore equable distribution; agitation 
is continued until the heat has rendered the mass of the 
desired consistency, and after a few minutes for the 
boiling, it is ready for use. To prevent it from sour- 
ing add a slight quantity of carbolic acid. In order to 
make a harder paste, one-sixth to one-fourth of pow=- 
dered resin to the weight of flour is added; or some- 
times alum may be used for the.same purpose. 


(18) J. D. G. asks: What is the best and 
cheapest way to get smoke out of clothing? A. The 
best and cheapest way would be simply to expose the 
articles to the air, hanging them so that they would be- 
come thoroughly exposed. They could be exposed in a 
closed room to the vapor of ammonia, which, toa cer- 
tain degree, would neutralize the infiuence of the smoke. 
The ammonia should be generated by mixing ammonium 
chloride (sal ammoniac) with calcium oxide (lime) and 
adding a little water. 


(14) E. J. C. asks: What are shoe buttons 
made of? If a composition, can yon give it? A. Shoe 
buttons are made of papier mache, 


(15) W. M. writes: My Smee’s battery has 
become irregular in its action, and Iam informed that 
it is because its silver plate needs replatinizing. How 
can I do this? A. In SuprremEnt, No. 177, will be 
found the details of this process. 


(16) J. B. asks how to make a, liquid blu- 
ing. A. Dissolve one-half ounce of soluble blue ina 
pint of water, and add about ten drops of muriatic 
acid. 


(17) G. L. D. asks: How can I change the 
color of bronze metal while molten to black or brown? 
A. For the former, stir in sufficient finely powdered 
magnetic oxide of iron; and for brown, fine peroxide of 
iron. 2 
(18) J. R. H. asks: 1. How issodium made, 
and what are its constituents? A. Lately sodium has 
become a by-product in the ammonia manufacture; has 
formerly been produced by heating its oxide with char- 
coal. It is an elementary body. 2. Will sodium barn 
in pure oxygen? A. Yes; under any condition. 3. Is 
it possible to liquefy sodium? A. It may be readily 
melted under benzole, at a very moderate heat, carefully 
applied by immersion in warm water. 4. Can hydrate 
of soda be produced by other bodies than sodium oxide? 
A. Yes; it may be formed from the compounds of the 
latter; for instance, from its oxalate by separating this 
latter by lime water, etc. 5. Is there any process by 
which oxygen can be produced from pure air economi- 
cally and rapidJy? A. A process which is described in 
full in SUPPLEMENT, No. 367, is an excellent one. 6, 
What proportions of air and hydrocarbon gas give the 
greatest heat, both being under pressure? A. Twelve 
of air to one of gas give the most heat, but form a dan- 
gerously explosive mixture; seven of air to one of gas 
is the most practicable. 7. Should the orifice for the air 
be larger. or the pressure greater? and to what tempera- 
ture should it be heated to give the best result? A. 
‘The orifices or pressure should be arranged that seven 
parts of air to one of gas wil] besformed. The air may 
be heated indefinitely, remembering that the higher its 
heat the less weight of air (or oxygen) to a cubic foot, 
as it is expanded by heating. 8. A. This question cove 
ers many conditions, of which you do not give the de- 
tail. See Edwards’ ‘Steam Engineer’s Guide.” 


(19) J. M. M. writes for information re- 
specting recent improvements in autographic printing 
processes. A. In SUPPLEMENTS, Nos. 148, 146, and 225, 
under the above head, will be found every detail of these 
processes. 


(20) C. E. T. desires to be informed the 
method of manufacturing Spence metal. A. Blacksul- 
phide of antimony may be fused readily in a charcoal 
furnace. When melted, an equal weight of sulphur in 
fine powder is stirred in and the heat continued until all 
are ina perfect state of fusion, when it may be cast into 
any suitable form. Sulphide of iron may be used. for 
an alloy, fusing at a higher temperature and accom- 
plished inthe same manner as the above, except that 
the sulphur should be mixed previously with the sul- 
phide of iron, and the cover of the crucible carefully 
luted on to prevent the ignition of the sulphur. 


(21) M. C. 8. asks: How are emery wheels 
manufactured? A. The emery, of suitable degree of 
fineness, is agglutinated with glue or mucilage, pressed 
into shape, and then dried or baked. 


(22) C. L. T. asks: 1. What is'‘‘ fix ore?” 
A. The ore dried and burnt—thus freed from water or 
sulphur. 2. Are they more valuable than other condi- 
tions of the ore? A. Yes; about $1.00 in iron ores. 3. 
Are hematite ores‘convertible into steel by the Bessemer 
process? A, Yes; if their percentage of iron is over 60, 
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(23) J. K. P. writes: I have an engine, 12 
inches by 36.inches, running 65 revolutions per minute, 
with an 8 foot fiywheel. I put on a band wheel, 614 
feet in diameter, bearing the 8 foot flywheel on the same 
shaft, and run the engine at 80 revolutions per minute. 
The boiler is 16 feet Jong and 6 feet diameter, with 
ninety-six 3 inch fiues. A steady pressure of 80 pounds 
is kept up in the boiler. Do I gain any power? If so, 
how much (about)? A. ff you carry the same pressure 
of steam, your gain of power is proportioned to the in- 
creased speed of the piston as $5 to 80. 


(24) W. C. B. asks if five miles of one- 
quarter inch pipe were laid, and an air cylinder placed at 
one end, would there be any effect at the otherend from 
one compression of piston, saying nothing as to size of 
‘cylinder or power to operate? A. We think not; the 
friction of the pipe would absorb all the increased pres- 
sure from one compression. 


(25) Inquirer asks: 1. If superheated steam 
(decomposed water) be let into a holder (like a gaso- 
meter), will the heavier gas settle so one could draw off 
either of the gases, or will the atoms continue mixed 
with each other? A. Superheated steam is not decom- 
posed water. The gases will not separate. 2 Please 
tell me, also, if a boat can be propelled by a propeller 
actuated by foot power like a velocipede, without much 
exertion? A. It can be propelled, but to obtain a 
given speed the same power must be applied as by any 
other mode, ' 


(26) C. A. A. writes: 1. I have purchased 
a second-hand portable boiler and engine—10 horse 
power. Thefire passes directlythrongh the fluesand up 
the smokestack, and directly under etack and at rear end 
of boiler and at the bottom is a hand hole forcleaning; 
it has not been removed for years. On the outside and 
around it is coated with a substance that cuts like rock 
with acold chisel. Is it safe to let it remain in that 
condition and use it? A, It is notsafe. You should 
take it out to examine its condition. 2. Is steam 
considered good for cleaning flues? A. Yes; if intro- 
duced from another boiler, and the scale subjected to the 
action of the steam a number of hours till the scale ig 
soft. 


(27) R. H. asks how to make gilding for 
watch plates, and how to apply it. A. The following 
gilding solution, to be used at a temperature of from 
120° to 180° Fahr., has been recommended by M. E. 
Rod: Crystallized sodium phosphate, 60 parts, by 
weight; sodium bisulphide, 10 parts; potassium cyanide, 
1 parts gold chloride, 25 parts; distilled or raip water, 
1,000 parts. To prepare this bath properly the water 
should be divided into three portions—one of 700 parts, 
and two of 150 parts, by weight. ‘The sodium phosphate 
is dissolved in the first portion, the gold chloride in the 
second, and the sodium bisulphide and the potassium 
cyanide in the third. Thefirst two portions aregradually 
; mixed together and the third is afterward added. With 
this solution M. Rod uses a platinum anode—a wire 
or strip—adding fresh portions of the gold salt as. the 
solutions become exhausted. Spons’ Encyclopedia 
treats this subject very fully, p. 878. A book by J. W. 
Urquhart on ‘* Electroplating,’® London, 1880, is good 
authority; also Gee’s *‘ Practical Gold Worker.” 


(28) G. F. D. writes: I wish to make a ce- 
ment to coat the inner side of a lead tank which leaks. 
Will a saturated solution of silicate of soda made into a 
paste with powdered glass answer? If not, please let 
me know what is the bestcementforeuch purpose. A. 
Silicate compounds cannot be recommended for this 
purpose. If the tank can be tipped over so as to get at 
the leaky places with a soldering iron, soldering is the 
only proper and sure remedy. Ifthe leaky places can- 
not be soldered, then the next best is two or three coats 
of metallic paint, thoroughly dried. Asphalt varnish or 
coal tar also makes a very good covering for lead 
lining. 


(29) P. D. writes: What is dead oil? How 
is it produced, and for what purpose employed? A. It 
is one of the distillates of coal tar. Its use is pyinci- 
pally for the preparation of naphthaline and carbolic 
acid, and also as an adulterant. Its commercial value 
is small. 


(30) R. B. A. writes: Please describe how 
to use the method of silvering the backs of looking 
glasses. A. A sheet of tin foil, of the same size as the 
glass to be silvered, is laid perfectly level upon a table 
and rubbed over with metallic mercury, a thin layer of 
which is afterward poured upon it. The glass is then 
carefully slid on to the table, so that its edge may 
carry before it part of the superfiuous mercury with the 
impurities upon its surface; heavy weights are laid 
upon the glass, 80 as to squeeze out the excess of mer- 
cury, and ina few days the combination of the tin and 
mercury will be found to have adhered firmly to the 
glass. 


(31) M. D. H. asks for a receipt for making 
a good and cheap liquid drier; also a dry drier, which, 
when mixed with linseed oil, will make it dry quickly 
and very hard. Please give the amount used to each 
gallon of oil, A. For the liquid drier, boil one gallon 
of linseed oil for an hour with a pound of finely pow. 
dered binoxide of manganese. For a solid drier, us¢ 
borate of manganese in powder or mixed in oil. 


(82) W. C. asks: Can you give a simple 
formula for bleaching fat, discolored by the vegetable 
| matter from the entrails of the animals from which it is 
| taken? A, About five percent of ordinary sulpburou: 
acid mixed with the fat, and when the latter. is melteé 
by stirring, wilt answer your purpose. Continue you 
heat until the fat no longer smells of the gas. If neces 
sary, a greater or less quantity may be used, it being 
perfectly harmless for after uses of the fat. 


(33) G. P. F. writes: I find in No. 8 of the 
last volume of the SclzENTIFIC AMERICANa recipe for ebo. 
nizing; the meaning I donot quite understand. You say, 
“then oil. and fill in with powdered drop black mixed in 
| the filler.’ Will you answer what kind of oil is meant, 
| and whether you putoil in drop black or have them 
separate? A. Use boiled linseed oil, and mix it with the 
drop black. 


Scientific American 


(84) J..F. -asks:-1. Will thé inside - wheels 
jf car or locomotive slip on a track when ranning 
trond acurve. A friend of mine sayshe don’t see how 
hheycan. He'says when a locomotive is running around 
i curve, the flanges on the outside wheels press against 
he side of the ontside track; he says ‘this brings the 
arge part of the taper or bevel of the outside wheels and 
orings small part of the bevel of the inside wheel, bring- 
ng tbé wheels in this position; he says he don’t see how 
he ifside wheel slips on the track, for, he says, the out- 


ide whee] has a larger circumference on the track than | 
the inside wheel, therefore the inside wheel would not | 


aave to travel as fast as the outside wheel. A. Your 
friend’s explanation would: be correct if all the curves 
were of the same rad{us and theconing of the. wheels 
itted for that radius; but asthisis not the case, there 
‘8 always more or less slip inrunningacurve. 2. Will 
1 locomotive tend to run to the low side of the track 
when the tracks are not level? A. No; if running ona 
straight stretch ‘of road. 8. Will a locomotive push 
ahead when steam is let in the cylinders, before. the. 
driving wheels turn? A. No. 


(35) J. C.D. asks: 1. Will you.explain t6 
ne on which quarter of the stroke the piston of an en- 
tine moves the’ farthest, and the cause of its doing so? 
4. The difference of travel on the different quarters of 
‘he stroke.is caused by the angularity of the connecting 
‘od, and the amount of the difference is governed by 
the length of the connecting rod in proportion to the 
itroke of the piston... Lay down a diagram of the arrange- 
nent,-and you will see.at once the cause-of the differ. 
ance. When the piston is inthe middle of its stroke, 
she crank is not at right angles to the center line, but at 
islight angle from the right angle. 2 Also, in regard 
co steam pressure in boilers. Ihave been infermed. by 
i party that is supposed to be reliable and well posted 
nthe properties of steam, that in addition to what a 
sorrect ‘steam gauge. would. indicate, there was an 
actual additional pressure inside of a steam boiler of 
the amount of the atmospheric pressure, and that at, 
ray, 60 pounds steam pressure, the actual pressure or. 
strain on the inside of the boiler would be 75 pounds. 
A. Your friend is right. There is about 15 pounds 
more pressure per square inch in the boiler than shown 
by the gauge; but as this is, balanced by the pressure of 
the atmosphere on the ontside, it exerts no bursting 
pressure on the boiler. 


(35) R. W. H. writes for directions for 
bronzing cast iron and to give it a greenish shade. A. 
In SUPPLEMENT, No. 235, full directions as to details in 
regard to this process may be found. 


(37) H. G. M. writes: Iam in the canning 

usiness, using steamretorts. Pressure on retort, five 
— durin : thirty-minutes process; at starting, steam 
gauge on boiler indicates 15 pounds presrure; during 
time of process, steam rises in boiler to 40 pounds. My 
gauge on retort indicates 5 pounds steadily. Query: D 
Iget any greater heat in retort when the pressure 9; 
poiler is at 4) pounds than when at 15 pounds? I 
should increase the pressure on the retort to 10 poungs, 
what variation in time would be required to give the 
process as at 5 pounds pressure for thirty minu‘e§ ? 
Do I get suaerheated steam by carrying itin a pipe fr 
the top of the dome of the boiler, back down into the 
same boiler, and then out through the dome’ to ‘my r 
torts? Do steam gauges need ofling? If so, how ap- 
plied? I notice the Kand on one of my gauges ca ches 
at about 5 pounds pressure. and then with a jump will 
goup three or four pounds, A.-The temperature of 
steam at 15 pounds pressure jis 251° Fahr. You can 
only get the heatin the retort due to the pressure in the 
retort, Your gauge must be out of order, or it would 
indicate the increase of the pressure in the boiler, pro- 
vided the pipe to the retort from the boiler 18 not 
throttled. The heat due to steam at 5 pounds pressure 
{4 228°, at10 pounds 241°, wh‘ch would quicken the ope- 
ration. You cannot superheatthe steam by passing it 
through the steam chamber in a pipe ag you propose. 
{t must be passed through a hotter medium than the 
steam itself. A watchmaker ought to be able to put 
your gauge in order, if there is only a catch in themove- 
ment. 


(88) A. P. writes: A few weeks ago a cor- 
respondent requested youtosend hima receipt for a 
dip to color brass black, and you advised him to try a 
weak solution of permanganate of potassium and a 
Very dilute solution of nitric acid I have tried it, but 
withont result, as it would not color one particle. I 
take pleasure in giving you a good receipt for a dip to 
color brass black that will not rub off: Dissolve two 
pounds blue vitriol in three gallons of hot water, and 
udd one anda half gallons of potash, mix these two 
ingredients well together while hot, and let it stand till 
cold, and add to it one pint of aqua ammonia, and it is 
feady for use. It will color brass black in about from 
twenty to twenty-five minutes. The articles must ‘be 
taken out of the dip assoonas they are sufficiently black, 
otherwise they will turn brown if left too long. This 
dip is good for brass, but does not answer for bronze. 
A. You did not employ it in the proper manner. Your 
receipt is excellent, however. 


(39) J.J. 8. asks fora receipt for thoroughly 
deodorizing lard. A. Fats which are rancid may be 
improved by treatment with hydrogen peroxide. Many 
other substances are recommended, but none are en- 
tirely satisfactory. Chlorine water is sometimes used, 
but the introduction of chemicals is not considered ad- 
visable. 


(40) M. H. asks, 1, how to clean Roman 
gold that has become tarnished, ammonia not having 
the Cesired effect. A. Dissolve cyanide of potassium 
in about ten parts of cold water and- wash the articles 
With it. N.B.: As this salt is a powerful poison, care 
must be used in employing it, that it does not come in 
contact with your hands, etc. 2. What will remove 
freckles without injuring the skin? A. There is 


nothing that accomplishes this satisfactorily. The fol- 


towing preparation has been recommended : Subcar- 
bolate of zinc,’2 parts; glycerine, 25 parts; rose water, 
25 parts; and alcoho], 6 paris, It is to be applied twice 
a day,-and allowed ‘to remain-on for about a half ‘hour, 
when it is to be washed off, 


(41) A. C. D. writes: 1. I am thinking, of |something similar to 


building a steam launclifor trawl fishing on this coast; 
she will be 85x7x4 feet, engine compound, 3x3 and 6x6. 
I wish to have an inboard surface condenser. What 
size should it be, and is brass the best metal for its 
tubes? Would a cylinder 3 feet long, 6 inches diameter, 
with 50 36 inch water tubes through it —which is best, 
to draw or force the water through it? I was- thinking 
of putting a vertical centrifugal pump, mounted on main 
shaft. What size should it be? Would2 iuchinjection 
and discharge be large enough? The air pump would 
be independent. .I thought of putting in a No. 00 
Knowle’s, which would also exhaust into the condenser. 
Would a boiler of: the return tubular type, say 414 feet 
long, 3 feet diameter, firebox 16 inches by 2feet, 12 
38-inch fiues 2 feet long, and 30 2-inch return tubes, be 
too much; boiler fuel soft coal, natural draught? I 
would like an easy steaming boiler. About what power 
would she cevelop.. I make -her 9 horse.power at .80 
poun‘s pressure, 400 revolutions, but by a rule in use 
here for finding the approximate I. ‘H.- P., viz.,H= 


(eee ) 2%=14 nearly, where A=sum of squares of 


diameter of cylinder, L=Ilength of stroke in feet. P= 
pressure per square inch. H=1. H. P.; 35 is a constant 
which I fancy gives too much. About how much coal 
should I burn, and what speed could I attain? A. You 
should'have 40 to 50 square feet condensing surface. 
Brass tubes turned on both sides. We think your 
tubes should be not less than half an inch diameter. It 
makes little d‘fference which way the water is sent 
through tubes. A centrifugal pump will answer well; 
2inches delivery would. be large enough, We think 
your boiler would steam very well, but would recom- 
mend increasing it at least 10 or 15 per cent. We think 
your estimate of 9 horse power not quite high enough. 
Are you not mistaken in the formula? Isitnot A= 
equare inches areaof the twa pistons, instead of square 
of diameters? If so,=thén 14X0°7854=10'99 H. P. 


(42) H. A. C. asks: For bending, does the 
timber have to be seasoned before steaming? How 
long does the timber have to be kept in the steam box 
before it 1s ready to bend? A. No special machinery 
is required for bending plow handles, further than a 
wooden form to bend overand.an eye to holdthe end 
with a hook to-catch the long end and hold it, allof 
which may be home made. The timber does sot re- 
quired to be seasoved. The handles, if green, require 
steaming long enough to heat them ‘through, possibly 
one hour. If they are dry, they should be sodkéd ‘in 
warm water.at least:one day before steaming, then two 
to three hours’ steaming should be enough.’ Much de- 
pends upon what kind of timber the handles are made 
of. Those that make a business of bending and 
making plow handles, make them double to prevent 
splitting the ends by bending Close to the end, and af- 
terward cut them. Often-a piece of band iron is placed 
on the convex side of the wood, and bent with itto pre- 


‘vent splintering. 


(48) J. 8. H., Jr., writes: 1 I would like are- 
ceipt fora wallpaper paste. A. Four pounds of fine wheat 
and flour are mixed witha small quantity of cold water, 
thoroughly stirre1; two ounces of powdered alum are 


| then added, and when dissolved. a gallon of poiling 


water. When cool, it meybe thinned as desired with 
cold water and ised. 2. Also a receipt.for. putting an 
egg shell polish on fancy woods, A. Three parts of 
shellac, one part of gum mastic, and one part of sanda- 
rac gum are dissolved together in forty parts of alco- 
hol and form a beautiful polish, which may be applied 
with a brush or cloth. 3. A receipt for painting or 
coloring’ borders on fl ‘ors, A. Use fine umber m‘xed 
with oil and alittle turpentine, this being the prevailing 
color. 4. How can I: gild wood work? A. This is 
rather a difficult operation to do satisfactorily, but may 
be accomplished’ in the following manner. Dampen 
the wood with a little gum water, and with great care 
transfer the gold leaves from the book to the wood, 
lightly pressing them upon it with a fine brush. : 


(44) HJ. L: asks: 1. What materials; and |, 


in:what proportions, are. used for making the brown 
heads.of parlor matches? A. Fine glue, 2 parts; water, 
4 parts; phosphorus, 14% to 2 parts; potassium chlo- 
rate, 4 to 5 paris; powdered glass, 3 to 4 parts; red lead 
mixed with litharge to suit in color. 2. How can the 
mixture be changed to make it ignite by very slight 
friction? Or of what materials can a similar composi- 
tion be made which will do so? A. Increase the phospho- 
rus and diminish the potassium chlorate. 


(45) J. J. H. writes: I have seen a mention 
of a positive ferroprussidte, or reversed blue process 
paper, giving dark blue lines on a white paper back- 
ground. Can you give the preparation for the paper 
(the composi ion of the solution and process)? A. The 
following, is said to be good: Well sized paper is 
painted over with a brush with the following solution, 
freshly prepared: 30:volumes of ewm.arabic solution (1 
to 5), § volumes solution.of :citrate.cz iron and ammonia 
(1 to 2), 5 volumes solution. of perchloy¥ide, of. :iron.(1 to 
2). The mixtureappears limpid atfiret, but soon grows 
thicker, The paper is dried in the dark, then exposed 
for a few minutes. under anegative or drawing,.and de- 
veloped with a solution of 1 part ferrocyanide of potas- 
sium in 5 parts of water, applied with. a brush. It is 


fixed with dilute hydrochloric acid, 1 to 10, washed’ 


thoroughly, and dried. 


(46) M. J. D. asks: 1. How can. a good 


furniture polish for c'e ning, polishing, and filling old 


furniture be made? .A. Ruba coat of shellac varnish | 


into’it and smooth off with fine sand paper; then ap- 
ply a coat of polish made by mixing a half pint of fine 
shellac varnish with a quart of boiled linseed oil. 2. 
How is starch polish made, as used for imparting a 
gloss to shirt bosoms. etc.? A. To ordinary starch, for 
each quart. one ounce of silicate of soda solution is 
addcd and thoroughly mixed. 8 How can I make a 
solid and also liquid laundry blue? . A. Soluble Prussian 
blue in powder for ‘the former, and one ounce of the 
same blue-to a pint of -water,to wh'ch one ounce of 
hydrochloric‘acid'has. been addea. for the latter. 4. 
How is stove polish’ paste for cleansing and polishing 
stoves made? “A. Finely_powdéred black lead’ mixed 
to‘a paste with waterin which a small amount’of glue. 
has been dissolved. 6. How is soap: powdér made, 


.Price 10 cents: 


pearline, soapine, etc., used for 
cleansing cloths? A. Washing soda is the principal 
ingredient in these mixtures, and more or less powdered 
soap—say equal parts of each, i 


MINERALS, ETC.—Specimens have been re- 
ceived from the following correspondents, and 
examined, with the results stated: 


“Y. BR. B.—a@ is quartz holding a small amount of 
copper pyrites, possibly containing gold. An assay 
would be advisable. 6 is similar to @ but richer. ¢ 
is ordinary trap rock, holding iron pyrites of no value. 
@ is similar to c—H. Kx—The mineral is graphite, con- 
taining pyrite. The latter may carry gola.—G. T, S.— 
The quality of the clay is excellent, and it would possess 
much value for brick or simiJar pottery ware.—E, 8. M. 
—The minera! is decomposed feldspar. 
ee Sc 


Advertigenrents, 


Inside Page, each insertion = « «75 cents 2 line. 
Back .Page.:each insertion - « « $1.00 a line. 
(About eight words to a line.) 

Engravings may head adver tisements..aé the same rate 
per line, by measurement. as the letter press. . Adver- 
tiseménta inust be received. at publication, office as early 
as Thursday:morning to dpvear in nest issue. 


PATENTED DECEMBER 26, 1882. 
No Punching, Measuring, or Lacing. 
- Having been thoroughly tested and pronounced the 
strongest and cheapes: fastener in use. Seventy-five 
Ree cent of time saved in mending or lengthening belts. 
he only Belt. Fastener that will conform to shape of 
pulley and cause no friction. Is adapted to. al] kinds of 
elting. Sample orders of $5 C. D., and assorted to 
suit upon furnishing sizes of belts used. A few first- 
class agents wanted. Address _ 
GIANT BELT FASTENER CO., 
85 Liberty St.. New York. 
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Foot and Steam Power Machinery. 


‘Complete outfits for actual workshop business. Lathes, 


Saws, Formers, Mortisers, Tenoners, etc. Machines on 
trial if desired. Descriptive Catalogue and Price List 
Free, W. FF. & JOHN BARNES, . 

No. 1,999 Main St., Rockford, III. 


ICE-HOUSE AND REFRIGERATOR. 


Directions and Dimensions for construction, with one 
illustration of: cold -house for preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at atemperature of from: 34° to 36°. Con- 
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116. 
“To be had at.this office and of all news. 


‘CO; 
1dty, ORO, ULS-Ay 
Woop Workine MACHINERY 


— embracing nearly soodiffe rent | 
foots for arsenats, Naw Yards,@ar Shops, \ 


Bridge Works, Saw and ‘*Praning Ailts, 
Door, Sas, Furnifure, Piano® Organ, 
factories ec_tnefuding Sawing, 
i ortising, Denoning, Shapine 
“Pofishing.eses of thes 
-Righest stantardeo 


Aost tator Saving: 
-of any in use, 
D.f.tyon, Secy 


AWH.DOUNE. Preside 


PHILADELPHIA HYDRAULIC WORKS, 
WASHINGTON AVE. AND 2Ist ST. 
Boring Mills, Drill’ Presses, Steam Himmers, 

Z Pumps, Hydraulic Presses, Engines. 


VELOCITY OF ICE BOATS. ACOLLEC. 
tion of interesting letters to the editor of the SCIENTIFIO 
AMERICAN On the question of the speed of ice boats, de« 
monstrating how and why it is that_these erate gail 
faster than the wind which propels them. Illustra 
with 10 explanatory diagrams. Contained in S< THN Tia 
AMERICAN Sv PPLEMENT, No, 214. P.ice 10 cents, 

be had at this office and from all newsdealers. 


“IGHTSSLAGK BARREL Misi yp 
PA SPECIALTY Gr 
D&O. 


JOHN GREENWOO 
ROCHESTER'N.Y 


Novelty Turning Company, 
Plain and Ornamental 


WOOD TURNERS. 


Knobs. Handles, and Ornaments from Fors 
eign Woods a Specialty. Samples and 
Specifications solicited. 


Lock Box 257, WESTFIELD, MASS. 
ON THE ECONOMY OF COMPOUND 


Engines.—a paper by. W. Parker, giving the results of a 
study of the two-cylinder type of engine nowin nse 
with a view of ascertaining the saving effected in fue 
by successive elevations of the pressure of steam, 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
341. Price 10 cents. To be had at this office and from 
all newsdealers, 
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PROOF 
Sample and Circular Free by mail. 


US. MINERAL WOOL CO., 22 Courtlandt Sty Ne Y. 


! SPRAY * 
FEED WATER 


~>-PURIFIER 


AN EXPERIENCED ENGINEER & em ie 


competent to manage. a large Foundry and Machin 
Shop is open for an engagement in either way in some 
healthy locality. Address “F,”” Box 773, New York. 


TELEPHONES 


For private lines. Latest, best; always reli- 
able; work 2 mites on cabie-wire. Illus. Cir+ 
Pculars free. Holcomb & Co., Cleveland, 0. 


dealers. =~ 


ER DAY - 


PER DAY «oe IN PROPO \ 
POTHER SIZES IN ‘See Sci. /tm, 


VOL. 45.N°5. 181 - 
TREVOR & Co.LOCKPORT, 


PATENT 


Self-Oiling Loose Pulley. 


Fully tested by several years’ use and found reliable. 


‘SATISFACTORY RESULTS 


guaranteed, if directions are followed. Orders filled for 
ulleys from 6 in. to 20 in. diameter. 


LANE & BODLEY CoO., 


CINCINNATI, OHIO, 
MANUFACTURERS 


Shafting, Steam Engines, Boilers, 
SAW MILLS, AND GENERAL MACHINERY. 


ENGINE LATHE WANTED.—2 in. swing 
bed, screw cutting. D. F. SLADE, Franklin, 


10 ft. 
N.Y. 


For STEEP and FLAT. ROOFS of all eda; 
canheanplied by ordinary workmen at O: i 


THIRD the cost of TIN. Send for a sample 
and or circular which gives full directions how 
toapply your own roof; also how to repair 
Jeaky roofsof all kinds. Address, 


“W. H. STEWART, 
24 Cortlandt St., New York, 
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To Electro-Platers. 


THE VICTOR DYNAMO PLATING MACHINES. 
Three sizes, $0,860, and x0 Also Batteries and materi- 
al for Gold, Silver, and Nickel Plati: 
‘THOMAS HALL, 19 Bromfield ; 
Send for Illustrated Catalogue. 


CATALOGUES FREE 10 ANY ADDRESS 


t., Boston, Mass. 


as 


CAMOURNHAAAA BIST | 
PATENTS. 

MESSRS. MUNN & CO., in connection with the pub- 
lication of the ScrmNTIWIC AMERICAN, continue to ex- 
amine Improvements, and to act.as Solicitors of Patents 
for Inventors, . 

In this line of business they have had thirty-five 
years’ experience, and now have mequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
the prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. All business 
intrusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro 


cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 


sSignments, Rejected Cases, Hints.on the Sale of Pa- 


tents, etc. , 
We also send.. free of charge. a. Synopsis of: Foreign 
Patent Laws, showing the cost and method of securing 


.patents in all the principal countries of the world. 


’ MUNN & CO.,, Solicitors of Patents, 
261 Broadway, New York. . 
BRANCH OFFICE -Comer of F and ‘th Streets, 


| Washington, .D, C. 
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Srientific American. 


‘* The most justly successful effort of modern periodi- | 
eal literature."'"—BELF AST (Ireland) NEws, i 


THE MIDWINTER 
{February) 


CENTURY. 


Notable among the contents ‘of this: specially 
attractive number are the opening chapter's of 


A WOMAN'S REASON, 
A New Novel by W: D. Howells, 


Author of ‘*A Chance Acquaintaricé,” ‘A Modern 
Instance,” etc. ‘This story will be-an international 
one—the scene, however, being laid: in America— 
and the question of caste and the problem of self- 
help among women will be among the topics dealt 
with. Other features of this issue are: 


AMERICAN ETCHERS. 

By Mrs. SCHUYLER VAN RENSSELAER, a descrip- 
tive paper of especial interest to all who would know 
more about etching and the art as practiced in 
America—illustrated with reproductions of etchings 
a Blum, Whistler, Duveneck, Gifford, Mrs. Moran, 
Thomas .Mogan, Parrish,. Pennell, Vanderhoof, 

Church, and others. : 


GEORGE WILLIAM CURTIS. 
A biographical paper by S. S. Conant, accompany- : 
ing a frontispiece portrait of great excellence, en- 
graved by Cole. 


THE JEWISH PROBLEM. 
A strong contribution from Miss EMMA LAZARUS, 
being a brief review’of the history of the Jews since 
the origin of Christianity, and the reasons for the 
establishment of a separate nationality. 


ARTISTS’ MODELS IN NEW YORK. 
By Miss CHARLOTTE ADAMS, with illustrations by 
Maynard, Burns, Inness, Jr., and others. 


THE SPECTRAL MORTGAGE. 
A humorous story, by FRANK R. STOCKTON. 


FREDERICK LOCKER. 
A personal paper by J. BRANDER MATTHEWS, 
regarding the author of ‘‘ London Lyrics,’ with 
illustrations after drawings by Du Maurier, Millais, 
and others. : 


FEATURES OF THE NEW NORTH-WEST. 


By E. V. SMALLEY. ~The Indian Problen— 
Chinese Traits—Frontier Manners—Newspapers— 
Railway Lines—Future States—etc., etc. 


THE CREOLES IN THE REVOLUTION. 


An historical paper by GEORGE W. CABLE, illus- 
trated by Joseph Pennetl. © : 


THE OTHER CONTENTS 

include the second of Mr. Cushing's illustrated | 
papers on ‘‘ My Adventures in Zuni; ” continuation 

of Mrs. Mary Hallock Feote’s novelette of mining 

life, ‘‘ The Led-Horse Claim,” and of Mrs. Bur- 

nett’s ‘‘Through One Administration;’’ papers on 

‘Evils of Our Public Land ‘Policy,”’ and ‘A Re- 

ception:by. President Lincolg.” : 


POEMS ; 
By E. C. Stepman, R..H. Sropparp, E’. W. 
ieee lees MILLER, JOHN VANCE CHENEY, 
PHILIP BOURKE MARSTON, and others. _ In 


THE DEPARTMENTS 
there are interesting edito?ials in ‘‘ Topics of the 


Time;”’ reviews of¥ecent books in ‘‘ Literature; ”’ 
suggestive articlesin ‘‘ Home and Society 2" reports 
of the Rtést inventions in ‘‘ The World's ‘Work; ” 


and entertaining prose and verse in ‘‘ Bric-a-Brac,” 
including an admirable parody on Swinburne, by 
Helen Gray Cone. 


PRICE 35.CENTS A NuMBER, $400 A YEAR. 


$3.00 will pay for a nine months’ subscription, 
beginning with this number and including all of 
W. D. Howells novel. For $1.00 we send the three 
back numbers already issued in this volume, containin, 
first chapters of a ‘‘Led-Horse Claim," and th 
remarkable series of papers, ‘‘ The Christian League of 
Connecticut,’ com plete. 


All dealers sell numbers and take subscriptions, 
or remittances may be made direct to 


THE CENTURY CO., NEw York, N. Y. 
ONSUMPTION. 


Ihave a positive remedy for the above disease; by its use 


thousands of cases of the worst kind and of long standing 
have been cured, Indeed, sostrong ts my faith inits efficacy, 
that I willsend TWO BOTTLES F: EH, together with a VAL- 
VABLE TREATISE on this disease, to ny sufferer. Give Ex- 
press & P, O. address. DR. T. A. SLOCUM, 181 Pear} 8t., N.Y. 


p L A ys Dialogues, Tableaux, Readings, etc., 


for school, club, and parlor. Best 


out! Catalogue free. 
T. DENISON, Chicago, Ill. 
A FORTUNE -FOR SOME ONE WITH LITTLE 
means, if taken soon. For particulars, address 
M. HART, Kirksville, Mo. 


OD! 
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A Book for Every Man! 
Young, Middle-Aged, and Old. 


The untold miseries that result from indiscretion in 
early life may be alleviated and cured. Those who doubt 
this assertion shou!d purchase.and read the new medical 
work published by the Peabody Medical Institute, 
Boston. entitled the Science of Life: or. Self-Pre- 
servation. It is not only a complete and perfect trea- 
tise on Manhood, Exhausted Vitality, Nervous and 
Physical Debility, Premature Decline in Man. Errors of 
Youth, etc.. but it contains one hundred and twenty-five 
p-eseriptions for acute and chronic diseases. each one | 
of which is invaluable. so proved by the author, | 
whose e rience for 21 years is such as probably never | 
before fell to the lot of “any physician. It contains 300: 
pages, bound in beautful embossed covers, full gilt. 
embellished with the very finest steel engravings, guar- 
anteed to be a finer work in every sense—mechanical, 
literary, or professional--than any other work retailed 
in this eountry for $2.50. or the-money will be refunded. 
Price only $1.25 by mail. Gold medalawarded the author 
by the National Medical Association. Illustrated sam- 
ple sent on receipt of six cents. Send now. 

Address PEABODY MEDICAL INSTITUTE, or Dr. 
W. H. PARKER, No. 4 Bulfinch Street, Boston, Mass. 
The author may be consulted on al diseases requiring 
skil] and experience. 
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THE 


RIDER COMPRESSION 
PUMPING ENGINE 


(Hot Air), for city or, country resi- 
dences where it is required to raise a : 
supply of_water, is the most Perfect ; 
Pumping Machine in the market. Its ! 
marvelous Simplicity, absolute Safety, 
great Economy and Effectiveness, ren- | 
der it far superior to all others. Can | 
be run by any inexperienced person. | 
Send for catalogue and price list to : 
CAMMEYEHR & SAYER, 
98 Liberty St.. New York, 
and 20 W. Lake St., Chicago, Ill. 


Please mention this Paper. 


FE BRASS 


ICE AND ICE HOUSES—HOW TO MAKE} | 


ice ponds; amount of ice required, etc., and full direc- 
tions for building ice-house, with illustrated plan. Con- 
tained in ScruNTIFIC AMERICAN SUPPLEMENT, NO. 55. 
Lae 19 cents. To be had at this Office and of all news- 
dealers, 


v 


EVAPORATING. FRUIT 


Treatise on improved methods 
a SENT FREE. Wonderful results. 
§ . Tables: of Yields, Prices, Profits, 
and General Statistics. Address 


- AMERICAN MANUF’ €O., 
‘Waynesboro, Pa. 


ICE-BOATS — THEIR CONSTRUCTION | 


and management. With working drawings, detaib. and | 
directions in full. Four engravings. showing mode of 

construction. Views of the two fastest ice-suiling boats | 
used on the Hudsonriver in winter. Ry H. A. Horsfall 


M.E. Couteined in SCIENTIFIC AMERICAN SUPPLY- | 
MENT, 

regulations for the formation of ice-boat clubs, the sail- | 
ing and management of ice-boats. 


” American Fruit Drier. 


MACHINISTS’ TOOLS. 


_ NEW AND IMPROVED PATTERNS. 
Send for new illugtrated catalogue. 


Lathes, Planers, Drills, &. 


NEW HAVEN MANUFACTURING CO, 
: New Hiaven. Conn. 


The same number alJso contains the rules and | 


Price 10 cents. 


: 
THE LIGHTEST,STRO | 
THE SMOOTHEST AND : 


ont 


E PULLEYS ASPECIA 


¢ > erday at home. Sam les worth $5 free. 
$5 to $20Pqry 2 Stinson & Co., Portland. Me. 


2 ful; every lad: 
Hi f ¢ 


\ 


‘Poor's NEW IRON BLOWER, 


e 


KRPOosiTIvE BUAS1: 


IRON REVOLVERS, PERFECTLY BALANCED, 


Has Fewer Parts than any other Blower, 


P.H. & F. M. ROOTS, Manufacturers, 


CONNERSVILLE, IND. 


8.S. TOWNSEND, Gen. Agt.,6Cortland St.,8 Dey St, 
COOER & GO., Selling Agis., 6 Cortland Strest, 


JAS. BEGGS & CO., Selling Agts. 8 Dey Street,- 
NEW YORK. : 
. SEND FOR PRICED CATALOGUE. 
$66 a week in your.own town. Terms and $5 outfit 
free. Address H. Hauuet & Co., Portland, Me. 
(- OY MBOL 
JELESTIAL@interereteo 
- “The Sun of Righteouness Shall Aviae 
T With Healing fn his Wings.”—MALAOTNL 
he Natural Wonders and Spiritual Teaching of the suN 
unfolded and explained, and the beautiful Analogies 
between the Sun of Nature and the Sun of Righteaunesa 
clearly traced out. A new work by Rey. Hertert Morria, 
D.D., full of Inspiration, Able, Earnest, Brilliatic, Devout. 
More interesting than Romance. ACENTS WANTED 
immediately. A clear field. Nothing like it ever offered. 
ddress, J.C. MéCURDY & CO., Philadelphia, Pa. 
Phonceraphy, OR PHONETIC SHORT-HAND. 
Catalogue of works by Benn Pitman, with a'phabet 
pplication. 
in’ti, O. 


and illustrations for beginners sent on a 
Address PHONOGRAPHIC INSTITUTE, 


Agents Wanted gy a > 8. M, SPENCER 
| Sells Rapidly. a4. q 5 (2 p12 Wash’n St.. 
Particulars free °o Boston, Mass. 


THE 


Metal Worker's Directory, 


-Cowprising the following Trades: 
Agricultural Implement | Iron and Stee] Dealers, 
Manufacturers, ‘Iron Railing Mannf’ers, 

cs 


Bell Marufacturers. | Lock 
Boiler Makers, Machinery Dealers, 
Bolt and Nut Manuf’ers, Machinists. 


Machinists’ Supplies. 
Millwrights. 
Plumbers. 

Plumbers’ Supplies. 


Brass Foundries, 
Brass Goods Manuf’ers. 
Britannia Ware “ 

Bronzed Goods 


Car Wheel “ R. R. Supplies, 
Chain ae Rolling Mills, 
Cutlery “ Safe Manufacturers, 
Coppersmiths. Screw sf 


Engine Builders. | Steam Fitters, 

Fire Arms Manufact rers. | Steam and Gar Pipes; 

Gas Fitters. Sheet Iron Workers, 

Hardware Tool Manufacturers. 

Tron Founders, Wood Working Machr’y, 
Mailed on receipt of price, $3. 

FARLEY, PAUL & BAKER, Philadelphia, Pa. 


SAFE and SPEEDY oS c2 


ma oe Sara ae pas 
WAY to FORTUNE, “"aie2.ce ere 
Elegant Genuine Chromo Cards, no two alike, 


ICE MAKING MACHINES, | 
And Machines for Cooling Breweries, Pork Packing Estab-| 


lishments, Cold Storage Warehouses, Hospitals, etc. 
SEND FOR ILLUSTRATED AND DESCRIPTIVE CIRCULARS. 


PICTET ARTIFICIAL ICE CO. (Limited), 


P. O. Box 3083. 142 Greenwich St., New York City, N. Y. 


Courier Journal Building, Louisville, Ry. 
50 with name, 10c. SNOW & co., 3 eriden. (ts 2 
THE BIGGEST THING OUT "usta 


(new) E. NASON & CO., 111 Nassau 8t., New. 


RUPTURE 


cured without an operation or the injury trusses inflict 
by Dr.J.A. SHERMAN’S method. Office, 251 Broadway. 
ew York. His book, with Photographic likenesses 
of bad cases, before and after cure, mailed for 10c. 
A WEEK, $12 a day at home easily made. Costly 


$72 Outfit free. AddressTruk & Co., Augusta, Me. 


PATENT GEAR DRESSING MACHINE - 

* [= AND IMPROVED LATHES PLANERS & DRILLS. 
= MFGTOBY iso 
E, ER 


VERTICAL ENGINES 


* THE BEST. IN THE MARKET \y 
AT REASONABLE PRICES ef 


MANUFACTURED BY 
OENIX FOUNDRY & MACHINE CO } 
@& SYRACUSENY 9 


ICE-HOUSE AND COLD ROOM.—BYR 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN SUP- 
PLEMENT, 59. - Price 10 cents. To be had at this office 
and of all newsdealers. 


‘ROOFINC. 


For steep or flat roofs. Applied by ordinary workmen | 
at one-third the cost of tin. Circulars and samples free, 
Agents Wanted. 1’. NEW. 3:2 John Street. New Vork. 


vi BOAT WHIFF, FULL WORKING 
Yrawings and description, with dimensions of tte 
uodel ice-yacht Whiff, the fastest yachtin the world, 
exhibited atthe Centennial, by Irving Grinnell. With 
jourteen illustrations. SUPPLEMENT 63, .Price 1¢ 
cents. 


ERICSSON’S © 
New Caloric Pumping Engine 


FOR 
DWELLINGS AND COUNTRY SEATS, 
Simplest cheapest, and most economical pumping engine 


for domestic purposes. Any servant girl can operate. 
Absoiutely safe. Send for circulars and price lists. | MANUFACTURERS OF 
MACHINISTS TOOLS. 


DELAMATER IRON ORES m2) Machinists Toots. 


NATIONAL TOOLCO,, 


Cc. He. DELAMATER & CO., Proprietors, 
No. 10: Cortlandt Street, New York, N. Y. 


PLANERS A SPECIALTY. | 


ROCK BREAKERS AND ORE CRUSHERS. 


We manufacture and supply at short notice and lowest rates,Stone and Ore Crushers con- 
taining the invention described in Letters Patent. issued to Eli W. Blake. June 15th. 1858, togeth- 
er with New AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted May 11th 
and July 20th, 1880. to Mr. S& I. Marsden — All Crushers supplied by us are constructed under 
_ the manufacture of Blake Crushers in this country and England. . 

FARREL FOUNDRY AND MACHINE CO.. Manufrs., Ansonia. Conn, 
COPELAND’ & BACON, Agents, New York. 


HENDERSON’S SPECIAL REFRACTORY COMPOUNDS. 
SUBSTITUTES FOR FIRE BRICK. 

Costs less than common red brick. Practically infusible. Can be made in any locality where sandis found. No 

capital for machinery necessary. Any one can handle them. Repairs made by same material. Specially advan- | 

tageous for Iron, Steel, Silver. and Lead Smeiting Works; also forinner wallsof FIREPROOF BULLDINGS, | 

Yor particulars of manufacture and license to use, apply to JAMES HENDERSON, BeHefserte, Penn. 


AUTOMATIC DAMPER REQULATORS BED MW EIOHTES GACE CocKS. 
In extensive and successful use b yt he best conce int x eZ in, 38,80, 32 9 uals. Ferg pas n to 


the trade. Send for Circular and Price Lists. M 
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the superintendence of Mr. Marsden, who, for the past fifteen years, has been connected with | : 


MORPHINE. 
aw WHISKEY 


Habits easily cured with my DOUBLE 


[— CHLORIDE OF GOLDamm 
REMEDIES. 5,000 cures. Bonks FREE, 
LESLIE E. KEELEY. M. D., 

Surgeon C. & A. Railroad. Dwight, Mi. 


AGENTS can now grasp a fortune. Out- 


fit worth $10 free. Address E. G. 
RIDEOUT & CO., 10 Barclay 8t., N. ¥ 


Elegant large chromos, no 2 alike, name on, 10c. pre- 
sent with each order. 6. A. Brainard, Higganum, Ct. 


40 


Chromo Visitin, Cards, no 2? alike, for 1883, name on, 
andlllustrated Premium List, 10c. . Warranted best 
sold. Agents wanted. LL. JONES & CO., Nassau, N.Y. 


A Leading London Phys 
4 ician establishes an 
Office in New York 
for the Cure of - 
EPILEPTIC FITS, 
From Am. Journal of Medicine, 


* THE STAR PRINTING CO,, Northford. Conn, * 
one of the oldest Card Printing Estabiishmentsin the State, 
continue to give their agents'the largest. commissions and send out 
the Choicest Styles of Chromo and Beveled Edge Cards. Send 
We. for our New pack of Elegant Chromo Cards, Perfect 

Beauties. Send 25 cents for Agents’ Sample Book and 
ww, reduced Price List. Blank Cards at Wholesale. 


M 


REMINGTON TYPE-WRITER, 
4 Warranted. Satisfaction guaranteed. 
Type-Writer Supplie-. Send for cir- 
culars. Address EK. REMINGTON & 
SONS, Manufacturers, or WYCKOFF. 
SEAMANS & BENEDICT, Sole Agents, 
281 and 263 Broadway, New York. 
W ATCHMAKERS. 
Before bu ing. lathes, see the “ Whitcomb,’ made by 
AMERIC. ATCH TOOL CO,, Waltham, Mass... - 


VOLNEY W. MASON & 0... 
FRICTION PULLEYS, CLUTCHES aid ELEVATORS, 


PROVIDENCE, R. 1. 


62 


Scientific American. 


[January 27, 1883. 


Advertisements, 


Inside Page, each insertion - = - 75 cents a line. 
Back Page. each insertion - - - $1.00 a line. 
(About eight words to a line.) 


Engravings may head advertisements at the same rate 
ner line, by measurement, as the letter press. Adver- 
tisements must be received at publication office as early 
as fee morning to appear in neat issue. 


‘COLUMBIA BICYCLE. 


This easy running, staunch, and du- 
rable roadster is the favorite with 
riders, and is confidently guaranteed 
as the best value for the money at- 
tained in a Bicycle. 
for 36-page (: atalogue: Containing price 
list and a informati 

POPE nits PG Cco.. 
59% Washington St., Boston, Mass. 


Bought and Sold for INVENTORS. 


4 
PATENTS and handled in UNITHD STATES 


Profitable Investments in Valuable Patents made for 
Capitalists by 


GEORGE B. DAVIS, 


“No. lifornia Street, San Brapsisco Cal. 
sag eat? over Wells and Fargo’s Bank. 


The Pacific Coast offers a good market for useful 
Inventions. 


AW 
ny 


The Mines of the Carolinas Use 
® Van Duzen’s Patent Steam Jet Pump. 
Far superior to any other Jet Pump for 
practical service. Mude of Brass; has 
Jno vaives, no moving parts, no small 

enings. Will Pum Dirty, Sandy, 
ritty, Hot, or Cold V Wiill raise 
ater to 60 feet vertically. Can be used 
with hose. \ arranted reliable and satis- 
factory. Prices from $7 up. Capacities 
800 to 20,000 gal. per hour. Demand this 
pump and take. no cheap substitute. 
Send for Cutalague No. 49. 

Vv ZEN & TIFT, Cincinnati, 0. 


NUT MACHINE. 


The undersigned, inventor of the Old Dunham Ma- 
ghine, has a machine that will make square or hexagon 
forged nuts at the rate of 250 to 300 per minute. 

ould arrange with right parties desiring toenterinto 


AND 


the manufacture of nuts for a part interest in said ma- 


chine. . Address 


GEO. DUNHAM, Unionville, Conn, 


ROCK DRILLS & AIR COMPRESSORS 


INGERSOLL ROCK DRILL CO., 
PARK PLACE NEW YORK. 


YOU 


Can make money with my outfit “for makin, ne 


RUBBER STAMPS. ‘saieic °F" 


Tho ‘‘ MONITOR.” 


A NEW LIFTING AND NON- 
LIFTING INJECTOR. 


Best Boiler Feeder 
in the world. 
Greatest Range 
yet obtained. Does’ 
not Break under 
Sudden Changes of 
Steam Pressure. 


Also Patent 


EJECTORS 
Water Elevators, 


For Conveying 
Water and, Liquid. 
Patent. Oflers, Lue 

bricators, ete. 


NATHAN & DREYFUS, 
Send for catalogue.» 92 92 & 94 Liberty St., New York. 


WJOHNS 


ASBESTOS 


ASBESTOS ROPE PACKING, 
cacao WICK PACKIN 
ESTOS FLAT PACILING, 
ASBESTOS "SHEATHINGS, 
ASBESTOS GASKET 
ASBESTOS BUILDING FELT. 
Made of strictly pure Asbestos. 


H. W. JOHNS MF’G CO., 


87 Maiden Lane, New York, 
Sole Manufacturers of H.W. Johns’ Genuine 


ASBESTOS LI a PAINTS, ROOF 
PAINTS, He FING, STEAM PE 
AND BOILE E 


PLANING AND MATCHING capa a? 


“an0O ‘OLMIONT 
“OO ¥ SUANOU ‘A ‘OD 


mow 9g £11041T GOT pu 


Special Machines for Car Work, and t the latest improved | 


ood Working Machinery of ail kinds. 


MACHINISTS’ TOOLS, 


New and Improved Patterns, 


IRON PLANERS A SPECIALTY. 


Oesterlein & Bernhardt, Cincinnati, O. 


US CARY. 


PFS AEMORITION goes CGD 
SFEL WIRE OFF ay DE @o> 


we9.ST. fil SPRINGS. NEWYORK CITY 


LATINUM, 


Scientific and Mechanical Purposes. 


Imported and forsale by 


THE §. 8. WHITE DENTAL MPG C0. 


PHILADELPHIA, Chestnut St., cor. Twelfth. 


2K 


ay 


NEW YORK, - 767 and 769 Broadway. 
BOSTON, - - = 160 Tremont Street. 
CHICAGO, - - 13 and 14 E. Madison St. 


w Prices. Large Assorted Stock. 
BROWN, 43 Park Place, New York. 


A. ran 


Send 3c. stamp ! 


| 


Is acknowledged by users as the Best in the world. Unlike 
all other Packings, the Jenkins Standard Packing can 
be made any thickness desired in a joint by placing two or 
as many. thicknesses together as desired, and following up 
joint it vulcanizes in’ place and becomes a metal of itself 
(it is frequently called Jenkins Metal) and will last for 
years, as it does not rot or burnout. Avoid all imitations. 
The GENUINE has stamped on every sheet “ JENKINS 
STANDARD PACKING,” and is for sale by-the trade 
generally. ¢ Send for Price List “ B.” 


See a eee s 
104 SUDBURY S? BOSTON MASS 


OGARDUS’ PATENT UNIVERSAL ECCEN- 

TRIC MILLS—For grinding Bones, Ores, Sand, Old 
Crucibles, Fire Clay Guanos, Oil Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, ‘Asbestos, Mica, 
ete., and whatever cannot be ground by other mills, 
Also for Paints, Printers’ Inks, Paste Blacking, ete. 
JOHN W. THOMSON, successor to JAMES BOGAR- 
DUS, corner of White and Elm Sts., New York. 


NUT TAPPING 


MACHINE, 


JOHN HOLLAND, 19 W.4t ath St., Cincinnati, Ow 
Manufacturer of all styles of Best Quality Gord 
Pens, Pen and Pencil Cases, Gold Toothpicks, ete. 

Our pens received the highest award at Philadelphia 
Exposition “ for great elasticity and general excellence.” 
See judges’ report, published by Lip) Co. 

For sale by the trade. Tlustrated ists muiled free. 


‘TOOPE’S PATENT 


DURRELL’S PATENT. | Asbestos Lined Removable. Covering, 


No.1 Machine, 900 Ib., q spindles. | Madeof Felt and Asbestos. For 
= “oe ag use on STEAM BOILERS and 
2 600 PIPES, Refrigerators, =f 
Capacity of 7 Spindles, 8,000 per j Cars, Ice Houses and HOT ai 
10 hours COLD WATER PIPES, Easy 7 applied by by any one. 
scknow edged to be an indispens- 
a 


Address CHALMERS-SP 
etool Manufactured by 23 John St, Now York. 


HOWARD BROS., Sats meet et eS Teh aa eaten 
itiil'i EAGLE ANVILS. 1843. 


Fredonia, N. Y. 
Solid CAST STEEI, Face and Horn. Are Fully War- 


Stevens’ Roller Mills, | s'est re tocs-ser, 


GRADUAL REDUCTION OF GRAIN. BUFFALO FORGE CO.2 


NEW YORK BELTING AND PACKING COMP'’Y. 


THE JOHN” T. NOYE MEG. CO., Buffalo, N. Y. 
The Oldest and Largest Manufacturers of the Original 


SOLID VULCAN ITE 


‘EMERY WHEELS. 


All other ae Imitations aoe Inferior. Our name is stamped in full upon all Fb 
standard BEL TING > PACKING, and HO: 

? ‘(NEW YORK BELTING AND PACKING CO. 
Emery Wheel. JOHN H. CHERV EN, fg 29 PARK.ROW, NEW YORK. 


SPE oT TrrcE. 
Owins tothe recent great fire in the Worle Building, our office has been removed as above. 


THE SEIBERT CYLINDER OIL CUP CO. 


Tr. M. NAGLE, 
Manufacturers of 


ERIE, PA., 
Manufacturer o, on aa for Locomo- 
ch t tives, Marine and Sta- 


Portable, Stationary, tionary Engine Cylin- 

AND ders, under the Seibert 

: and Gates Patents,with 
Agricultural 


Sight Feed. 
STEAM ENGINES. 


wm™. A. HARRIS, 


PROVIDENCE, R. I. (PARK STREET), 
am minutes re lk rest irom station 


HATBIS-CORLISS ENGINE, 


With Harris? patented A eb gua 


“ “ 


POWER & 
HAND | BLOWERS. 


TAKE NOTICE. 

The “Sight Feed” is 
owned exclusively by tais 
company. See Judge Low- 
ell’s decision in the United 
States Circuit Court, Dis- 
trict of Massachusetts, Feb. 
28,82. ATT part 


sare hi 
t 


THE SEIBERT CYLINDER OIL CUP CO., 
53 Oliver | Street, Boston, Mass. 


| ESTHECEEED WATCH CASE 


And STEREOPTICONS, all prices. Views illustrat- 
ing every subject for PUBLIC EXHIBITIONS. ete. 
"A profitable business for a man with small capital. Also 
Lanterns for home amusement. 16-page catalogue Frees 
McALLISTER, Mfg. Optician, 49 Nassau St., N.Y. 


= 


F'OR 1883. 


The Most Popular Scientific Paper in the World. 


ESTABLISHED (1846. 


t= Circulation Larger than all Papers of its Class Combined. 


Only $3.20 a year, including postage to United States and Canada. 
$4 a year, including postage to all countries in the Postal Union. 


This widely circulated and splendidly illus- | scientific information of the day; and it is the aim 
trated pap er is published weekly. Every number | of the publishers to present it in an attractive 
contains sixtecn pages of useful information and | form, avoiding as much as possible abstruse terms. 
a large number of original engravings of new in- | ‘lo every intelligent mind this journal affords a 
ventionsand discoveries,re peprese bay Engineering | constant supply of instructive reading. It is pro- 
Works, Steam Machinery, New Inventions, Novel- 
ties in Mechanics. Manutactures, Chemistry, Elec- 
tricity, Telegraphy, Photo raphy, Architecture, 
Agriculture, Horticulture, Natural History, ete. 

All Classes of Readers find in the Scren- 
TIFIC AMERICAN a popular resume of the best 


motive of knowledge and progress in every com- 
munity where it circulates. 

Clubs.—One extra copy of the SCIENTIFIC 
AMERICAN Will be supplied gratisfor every club of 
Jwe subscribers at $5 20 each; additional copies at 
sume proportionate rate. 


This is a distinct pa iper from the SCIENTIFIC 
AMERICAN, and is issued weekly. Every number 
contains sixteen octavo pages, uniform in size 
With SCIENTIFIC AMERICAN. Price $6 a year. 


inall Parts of the British dominion, and in other 
countries. 
Combined Rates.—One copy of the SCIEN- 


AMERICAN SUPPLEMENT will be sent for one year, 
postage prepaid, to any subscriber in the United 
States or Canada, On receipt of seven dollars by the 
publishers. 

The safest way to remit is by Postal Order, 
Draft, or Express. Money carefull ly placed inside 
of envelopes, securely sealed, and correctly ad- 
: dressed seldom goes astray, but is at the sender's 
also of Naval and Mechanical Constructions of | risk. Address ull letters and make all orders, 
magnitude, projected and progressing, at home, | drafts, etc., payable to 


MUNN & CO., 261 Broadway, New York. 


THE SCIENTIFIC AMERICAN SUPPLEMENT .em- 
braces a very wide range of contents, covering 
the most recent and. valuable contributions to 
Science, Mechanics, ancl Engineering from every 
purt of the world, Translations from French, Ger- 
man, and other "forei nm journals, accom yanied 
with illustrations of Grand Engineering Works, 
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TIFIC AMERICAN and one copy of the SCIENTIFIC { 


PAYNE'S anne ENGINES. 
Spark Arrester. 


Rellable, . durable, and “economical, will epee a 


88 power with one-third less fuel and water than any other engine 
butit, not fitted with an automatic cut-off. Send ie iastrated 
Catalogue *# S * for information and prices. Box 84! 


B. W. PAYNE & SONS, Corning, N.Y 


KORTING UNIVERSAL 
&¥& DOUBLE TUBE. INJECTOR 


o_-OR BOILER FEEDING. 


ill Operated by one handle. 

WILL LIFT HOT WATER. 

POSITIVE ACTION GUARANTEED UNDER 
hy ALL CONDITIONS. | 

NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 

WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR, 


OFFICES AND WAREROOMS: 
PHILADA., 12TH & THOMPSON STS, | NEW YORK, 109 LIBERTY 8T. 
BOSTON, 7 OLIVER 8T. CHICAGO, 84 MARKET ST. 
AUGUSTA, GA., 1026 FENWICK ST. | ST. LOUIS, MO., 709 MARKET 8T. 
DENVER, COL., 194 FIFTEENTH 8T. | SAN FRANCISCO, 2 CALIFORNIA 8T. 
RICHMOND, VA., 1419 MAIN ST. 


HARTFORD 
STEAM BOILER 


Inspection & Insurance 


COMPANY. 


W.B. FRANKLIN.V. Pres’t. J.M. ALLEN, Pres’t, 
J.B. PIERCE, Sec’y. 


WITHERBY, RUGG & RICHARDSON. Manufacturer 
of Patent Wood Working Machinery of every descrip- 
tion. Facilities unsurpassed.’ Shop formerly occupied 


by R. Ball & Co., Worcester, Mass. Send for Catalogue. 


PATENT 


OLD ROLLED. 
© SHAFTING 


CCB 8 pd 
ora Anish, and is oe to gauge. than ‘an 
other in usé frertders it ‘andoubtediy the most economical. 
We are also the sole manufacturers of the CKLEBRATED 
COLLiNs’ Pat.COUPLING, and furnish Pulleys, Hangers, 
etc., of the most approved styles. Fuca list mailed on 
application to JONES & LAUGULINS, 
Try Street, 2d and 38d Avenues, Pittsburg, Pa. 
Corner Lake and Canal Sts., Chicago, lH. 
te Stocks oF this shafting in store and for sale by 
FU. R, DANA & FITZ, Boston, Mass. 
Geo. Place vanuiners Agency. 121 Chambers St., N. Y. 


1 Leffel Water Wheels, 


With recent improvements. 


Prices Greatly Reduced. 

8000 in successful operation. 
FINE NEW PAMPELET FOR 1879, 
Sent free to those interested.§ 


James Leffel & Co., 
Springfield, O. 
t10 Liberty St., N. Y. City. 


Steel Castings 


From \ to 15,000 lb. weight, true to pattern, of unequaled 
strength toughness, and durability. 20, 0%) Crank Shafts 
and 15,000 Gear Wheels of this steel now running prove 
its superiority, ae other Steel Castings Send for 
circular and ist. 
CHES ten STEEL CASTINGS CO., 
407 Library St., Philadelphia, Pa. 


CLARK’S RUBBER WHEELS. 

This Wheel is unrivaled for durability, 
simplicity, and cheapness. Adapted for 
‘Warehouse and Piatform Trucks, Scales, 
Heavy Casters, and all purposes for which 
Wheels are used. Circular and Price List 
free. GEO. P. CLARK, Windsor Locks, Ct. 


“SPEAKING TELEPHONES. 


THE AMERICAN BELL TELEPHONE COMPANY, 
Ww. fs FORBES, W. Bi DRIVER, THEO.N.ValrL, 
President. Treasurer. Gen. Manager. 


Alexander Graham Rell’s patent of March % 18%6, 
owned by this company, covers every form of apparatus, 
including Microphones or Carbon Tel ephones, in which 

the voice of the speaker causes electric undulatiors 
corresponding to the words spoken. and which articula- 
; tions produce similar articulate sounds at the receiver. 
| The Commissioner of Patents and the U: 8. Circuit Court 
have decided this to be the true meaning of his claim; 
the validity of the patent has been sustained in the Cin 
cuit on final hearing in a contested case,and many in- 
junctions and final decrees have been obtained on them. 

This company also owns and controls all the other 
telephonic inventions of Bell, Edison, Berliner, Gray, 
Biake. Phelps, Watson. and others. 

(Descriptive catalogues for warded on application. .) 

caf lephones for Private Line, Club, and Social systems 

@ procured directly or “through the authorized 
Soares of the com puny. 

All telephones obtained except from this company, or 
its authorized licensees. are infringements, and the 
makers. sellers. and users will be proceeded against. 

Information furnished upon application. 

Address all communications to the 
AIMERICAN BELL TELEPHONE COMPANY, 

95 Milk Street, Boston, Mass. 
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